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| A remarkable Cone Speaker, 
i - housed in a beautiful acous. 
tically perfect cabinets 


Cone Quality— and: More 
For Those Who Appreciate the Ultimate 
| Midst a maze of claims, those who own this wonderful . 


Brandes Cone sit back and listen with all the satisfac- 
tion of having attained an ideal. Nothing else is quite 

: : so satisfactory — no reproduction so true, so mellow, © 
F so natural. 


And this is as it should be for Brandes, has pedika 
since 1908 in advanced acoustics. Who but Brandes 
could be expected to have perfected a Cone like this? 


: aed 


Who but Brandes, having’ perfected a Cone of such 
remarkable quality, could then house it. with such pre- 
cision that there results a Pree alliance for pleasing 
both ear and eye? 


Brandes | 


means the ultimate in reproduction 
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A PAGE WITH THE EDITOR 
This Anniversary Number 


With this issue Poputar RADIO 
enters upon its fifth year of existence. 


* * 


In celebration of the event, the mag- 
azine, in deference to the expressed 
wishes of its readers, is making its first 
appearance in its new, large size, with 
trimmed edges, better paper, color 
plates and many other editorial and 
physical improvements that many of its 
friends will identify as the results of the 
suggestions which they were good 
enough to submit in response to the 
ballot-form of questionnaire that ap- 
peared in our February number. 

k * 


In addition to this printed question- 
naire, hundreds of personal letters were 
sent to subscribers—letters that asked 
for criticisms, suggestions and com- 
mentaries on the magazine. 

* * 

Tue result of this direct, personal 
contact with readers has been both 
gratifying and illuminating. 

* æ 

In this issue which you are holding 
in your hands have been incorporated 
so many of the improvements and 
changes that have been suggested by 
our readers that, to a peculiar degree, 
this present number represents the kind 
of radio magazine that our readers 
themselves would produce if they were 
the editors. 

* æ 

So helpful has been this friendly co- 
operation of our readers that the ed- 
itors take pleasure in extending their 
invitation to them to keep on sending 
in their ideas and criticisms. For the 
radio magazine that best serves the 
interests of its readers is, naturally 
enough, best serving its own interests 
at the same time. 


* xk 


THE features planned for the coming 
twelve months are designed to be not 
only of interest but of practical value to 
all three of the main groups into which 
the readers of Poputar Rapio may be 
classified: . 

(1) The experienced radio experimenter 
—who is primarily interested in 
new circuits, new inventions and 
new radio apparatus: 

(2) The average broadcast listener— 
who is primarily interested in get- 
ting better reception on his set, 

. and in getting better radio pro- 
grams: 

(3) The scientist—who is primarily 
interested in laboratory research, 
new theories of radio phenomena 
and new applications of radio ap- 
paratus to the larger field of elec- 
trical science. 


To the first of this group—the radio 
experimenter—PoPuLaR Rapio, through 
its laboratory, has made many and im- 
portant contributions that have had a 
far-reaching influence on the radio art 
and on the radio industry. Among the 
more important of these contributions 
may be included: 

x * 

Tur famous Cockaday Four-circuit 
Tuner (May, 1923). 

The Haynes Circuit (September, 
1928). g 


The first, Simplified Super-heterodyne. 


Receiver (November, 1923). 


The first explanatory article on Resist- 


ance—coupled amplification (January, 
1924). 

The “A” and “B” battery eliminators 
for DC current (April, 1924). 

The first description of the resistance- 
coupled and push-pull amplification 
(May, 1924). t 

The first description of the Pressley 
Superheterodyne (also known as the 
Autodyne) (November, 1924). 

The early “B” battery eliminator 
(December, 1924). 

The eight-tube Superheterodyne Re- 
flex Receiver (January, 1926). 

The first popular exposition of “‘Single- 
control” for receivers (April, 1996). 

The AC Receiver (June, 1926). 

The Vibrating-cone Loudspeaker 
(August, 1925). 

The Raytheon Plate Supply Unit 
(introducing the Raytheon tube) (No- 
vember, 1925). 


The LC-26 Receiver (December, 
1926). 

The Orthophase Receiver (Febru- 
ary, 1926). 


The S-C Receiver (March, 1926). 

The Power-pack Amplifier (April, 
1926). 

* x 

For the second group—the broadcast 
listener—the service rendered by PoPvu- 
LAR Rapio has been no less noteworthy. 

* * 

BEGINNING with the epoch-making 
event in broadcasting when, in August 
of 1922, Poputar Rapio initiated and 
with conspicuous success carried through 


the project of broadcasting for the first. 


time the concerts of the New York Phil- 
harmonic orchestra through WJZ, and 
extending to an enterprise of nation- 
wide interest that has been in process of 
development for many months (and 
which will shortly be announced), the 
efforts of this magazine to add to the 
enjoyment of the everyday fan has been 
one of the distinguishing characteristics 
of the publication. 
* * 

For this class of reader the simple, 

helpful articles on the operation of ready 


made sets have been especially de- 
signed, as haye the non-technical ar- 
ticles on tuning, on the installation of re- 
ceivers, the erection of aerials, the prep- 
aration of tuning charts, the articles 
on ‘“‘trouble shooting” and on innumer- 
able other everyday problems that beset 
the layman whose main desire is merely 
to get better results from his receiver. 
* * 


Anp to the third group—the scientist 
and the man who is interested in science 
—Popurar Rapiro has furnished (and 
is furnishing) what many consider the 
most important series of contributions 
from the most distinguished scientists 
who have ever been gathered together 
in a corresponding period in any one 
magazine. | 

* 

From the July, 1922, issue, in which 
the late Dr. Charles P. Steinmetz 
startled the scientific world by his revo- 
lutionary article “There Are No Ether 
Waves,” and from the spectacular 
three cornered controversy on the 
Heaviside Layer hypothesis that was 
carried on in the pages of this magazine 
by Sir Oliver Lodge, Dr. Elihu Thom- 
son, and General George O. Squier, 
down to E. F. W. Alexanderson’s re- 
cently promulgated theory of wave 
propagation (in the March, 1926, num- 
ber), Popuutar Rapio has been literally 
the battle ground of discussion among 
the world’s most able, most authentic 
and progressive scientists. 

* * 


Tue first successful experiments of 
C. F. Jenkins with the projection of 
motion pictures by radio were told for 
the first time in this magazine. The 
“slow” transmitter of Dr. Thomas; the 
“S” tube; the Finch radio typing de- 
vice; the magnetic furnace of Dr. North- 
rup; the invention of Dr. Byron Eldred 
for aiding the deaf to hear; Dr. Belin’s 
system of transmitting pictures by code; 
Grindell-Matthew’s ‘death ray”; Dr. 
Reginald A. Fessenden’s new theory of 
transmission—these are but a few of the 
important developments in radio science 
that were first presented to the public 
in this magazine. 

* * . 

At the very last minute, just before 
this May number went to press, the 
“How to Get the Most Out of Your 
Ready-made Receiver” article (on the 
Ferguson set) had to be taken off our 
over-crowded schedule, despite the fact 
that it had been announced for this 
month. But it will appear next month. 


» 


Ondall puns — 


Editor, Popucar RADIO 


P 
- % 1 
' 
eA 
ae as ~. An Important Duty Performed by 
o ee POPULAR RADIO 
| ~ “I feel that Popurar Ranio is tobe particularly commended for not 
having shirked the very dificult but equally important duty of ker ping 
. its readers posted as to the scientific and theoretical basis of all the 


more imporlant advances made in the radio art. It has succeeded in 
accomplishing this purpose by articles couched in popular language 
but without materially sacrificing accuracy.” l 
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From a photograph made especially for POPULAR RADIO by Campbell-Gray, London. 


HOW ELECTRONS MAY CAUSE THE AURORA 


The vertical streak of light inside this vacuum tube marks a stream 
of electrons, curved by the influence of the central magnet. Similar 
curved streamers seen in the Aurora may be due to beams of 
electrons coming from the sun and bent by the earth’s magnetic field. 


The apparatus shown above was set up recently at the Science Exhibition at Wembley, England. The pholograph is published 
by special permission of the Science Lohibition Committee of the loyal Sectely. 
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Does the Aurora Borealis Affect 


RADIO RECEPTION? 


By W. D. TERRELL 


x 


CHIEF RADIO SUPERVISOR, UNITED STATES DEPARTMENT OF COMMERCE 


Why did the recent International radio tests fail so completely? 
The chief reason, Mr. Terrell believes, was exceptional in- 
terference that accompanied unusual displays of the Aurora 


Borealis or Northern Lights. 


Special inquiries were sent to 


the Field Radio Supervisors of the United States Department 
of Commerce and in this important article, Mr. Terrell ana- 
lyzes the significance of the reports received. 


T is a good thing for radio that the 

past winter was not its first. Had 
this been so, a popular appreciation 
of broadcasting might never have de- 
veloped at all. 

During the months of December, 
January and February unusual electrical 
disturbances practically ruined any- 
thing but local radio reception. These 
disturbances were at their height during 
the international radio tests and never 
has any important radio enterprise suf- 
fered so complete disaster as these tests 
did. There is probably no time since 
radio became well known at all that 
we have had such an epidemic of static, 
of disturbed transmission, and of a gen- 
eral blanketing effect which frequently 
made long distance reception entirely 
impossible. 

Beginning early in December, radio 
fans have been reporting severe interfer- 
ence from all parts of the country. I 
have noted it myself, in Washington, 
using a superheterodyne receiver. It 
has been impossible to receive distant 
stations clearly. On several nights in 
January reception in Washington, was 
completely blanketed. Conditions were 
not very much better in February. 


ee ee ee eee RRP NIU TH terry LLU 


Four Ways To FiInp Out— 


Radio experimenters who want to 
study the relations of radio and the 
Aurora can do four things: 


I. Record the exact times of unusual 
radio interference; 

2. Look for a visible Aurora; 

3. Note exceptional “swishing” 
noises; 

4. Observe the earth’s magnetism. 


; TUVANANOAOROAOODOOODR LEOR CONCEDA OOAQI QAAN OCAOAUAOQADAOO CUDA OL OUDE OHEN ORAON VOOO DOTAS EEAO ENN 


On many occasions electrical dis- 
charges were heard which sounded like 
static, but were more constant. Such 
interference is not easily confused with 
the noises produced by electrical ma- 
chinery, with the high-pitched squeals of 
radiating receivers, with ordinary static, 
or with anything previously experienced 
at this time of the year. Repeated tests 
of the receiving apparatus showed every- 
thing in good shape and the batteries 
fully charged. The mysterious noises 
could not be blamed on the set. 

Another unusual feature of the dif- 
ficulties encountered in Washington was 


11 


that at times an absolute silence existed 
in the ether. Although there was ap- 
parently no static or other form of 
natural interference, not a single station 
outside of Washington could be picked 
up. Only the local stations, whose 
transmitting antennas were close at 
hand, could be heard at all. 

That this unusual set of circumstances 
was not confined to Washington is in- 
dicated by the reports of many other 
radio men in the field and in other 
parts of the country. 

Recent reports from field radio super- 
visors in most of the districts state that 
serious interference, the nature and 
sourceof which are not known positively, 
has been reported by numerous fans 
throughout all of the respective terri- 
tories. In general, the supervisors agree 
that complete blanketing of all distant 
stations was frequent. Even when the 
blanketing was not complete, the west- 
ern, northern, and northwestern stations 
were extremely hard to pick up and to 
hold, by fans in the east and in the 
south. Unusually severe fading was 
frequent everywhere. Practically all 
sections of the country, with the single 
exception of the New Orleans district, 
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encountered unusual interference of the” 


types described during most of the 


months of eae January and 


February. 

-To account for these unusual phenom- 
ena is not easy, but it is possible to sug- 
gest that the trouble has been due to 
electrical effects brought about by, or 
‘accompanying, the Northern Lights, or 
Aurora Borealis. - 

Displays .of the Northern Lights have 
been reported from many stations during 
this winter.. Several. observers report 


seeing an unusual display of this beauti-. 


ful phenomenon while the radio. inter- 
ference was‘ at its height. ‘Some of the 
departmental radio supervisors with 
‘whom I have consulted concerning these 
phenomena agree with me that some- 
thing about the Aurora is apparently 


responsible for at least a part of the 


unusual interference and the almost 
unique blanketing effect which has ih- 
terfered so seriously with „broadcast re- 
ception in all parts of the country ex- 
cept the southeast and portions of the 
south. 


It is not improbable, we believe, that’ 


the discharges of atmospheric electricity 
related to the Aurora may create elec- 


cine, A 


U. 8. Coast ‘and Geodetio Survey | 


. 


Pie 


tromagnetic waves. of irregular type, 


affecting practically all of the wave- 
lengths used. in broadcasting.. -This 


idea is, it must be admitted, a mere 


assumption. It may not stand up 
against scientific attack. It seems, how- 
ever, to be well worth study and critical 
examination. 

The connéction of electrical troubles 
and unusual electrical conditions with 
the Aurora is no new thing. 

In the days when I was a telegrapher 
we always had interference on the wires 
when the Aurora was visible. Further- 
more, when unusual interference was 


-encountered: on the wires, sometimes 


making transmission entirely impos- 


sible, we found that we usually could see r 
the rays of the Northern Lights or their 
reflection, provided, of course, that the | 


weather was clear. Detailed stientific 
studies of earth magnetism have shown, 


as is well’ known, that the magnetic ' 


field of the earth is' likely to be greatly 
disturbed when the Aurora is prominent. 
Such magnetic disturbances are accom- 
panied, in turn, by stray currents and 


other abnormalities: on` the- telegraph ` 


wires. So well are these-relations known 
that experienced operators expect in- 


e 
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terruptions of telegraph transmission 
whenever an unusual display of the 
Aurora is in progress. : It is not unrea- 
sonable to expect similar disturbances 
of radio. 

Even if the prevali interference of 
the past few months, which some have 
called “winter static, ” js definitely 
traced to something accompanying the 
Aurora, we know of no way to eliminate 
or avoid this trouble. We have felt, 
nevertheless, that investigation is nec- 
essary, that it is desirable to discover 


. whether there is sufficient -practical 


reason for believing that the Aurora or 
some of its accompanying effects are 
responsible for the blanketing of our 
receiving sets. 

To this end the Department of Com- 
merce sent inquiries to each of its nine 
field radio supervisors, asking whether 


- the peculiar forms of radio disturbances 


above described, were noted in their 
districts and whether these disturbances 
seemed to bear any relation to the 
Aurora, Borealis. Reports were asked 
also of whether the Aurora was visible 
at any time and whether these occasions 


_ of visibility were. definitely related to - 


unusual amounts. -of blanketing or of 


CHECKING UP ON THE EARTH’S MAGNETIC FIELD 
The recent unusual radio interference has been aceompanied by severe fluctuations of earth 


magnetism. By numerous shipboard observations, like those sho 
Uniied Staies Coast and G 


intensity of the earth’s magnetic field. 


wn in this photograph, the 
elic Survey kee pe track of variations in the direction ‘and 
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A SIGN OF RADIO TROUBLE 


Actual photographs of the Aurora are rare. 


This remarkable curved 


streamer was photographed in Norway in March, 1910. Mr. W. D. 
Terrell (whose portrait is shown at the right), describes in this article 
ihe probable connection between these celestial streamers and the excep- 
tional radio interference of recent months. The Aurora probably does 


not affect radio directly; it is merely a sign of powerful e 


romagnetic 


' disturbances which do cause interference and blanketing. 


other disturbances. When replies to 
these inquiries have been received in 
full and studied comparatively, we 
hope to be able to determine whether 
or not there is practical reason for blam- 
ing these new types of radio interference 
on the Aurora. 

We already know from the reports of 
the telegraph companies and from items 
in the press that at about the times 
when radio interference was at its 
heighth in Washington, the wire lines 
of the larger telegraph companies were 
paralyzed quite as thoroughly as were 
many radio receivers. In some m- 
stances the earth currents neutralized 
the battery currents altogether. Even 
with the batteries cut out of the circuit, 
the outside currents, due to some accom- 
paniment of the Aurora, were sufficient 
to carry messages. Even the all-metal 
telephone circuits encountered difficulty. 
These disturbances were observed both 


in the lines running north and south and 
in those running east and west. 

Among the reports received from 
radio supervisors outside of Washing- 
ton, Supervisor Cadmus writes from 
Baltimore, Maryland, that the radio 
signals from New Orleans and Florida 
stations were usually strong, but that 
broadcasts from the north and west were 
commonly quite difficult 'to receive. 
The blanketing effect, entirely prevent- 
ing the reception of outside stations, was 
noticed frequently in Baltimore as well 
as in Washington. Supervisor Cadmus 
agrees that these effects were probably 
related to the Aurora. 

Supervisor Redfern, at Seattle, Wash- 
ington, reports that distant reception 
has been poor in his district since early 
in November, although the central and 
western stations have been coming in 
fairly well. Atmospherics have been un- 
usually frequent. In general, radio re- 
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ception, taking all classes of reception 
into account, has been only about 
twenty-five percent as good as during 
the winter of 1924-1925. During the 
international tests of 1926, the inter- 
ference from unknown sources wasfound 
to be greatest when the United States 
stations were silent. With United 
States stations on the air, the unusual 
interference seemed to be confined, Su- 
pervisor Redfern reports, to the shorter 
wavelengths of the broadcast band. 
On some occasions receivers in. Seattle 
have been unable to pick up even so 
close and powerful a station as Denver. 
The interference has been similar in 
character to summer static, but accom- 
panied by a large percentage of “‘swish- 
ing” noises. 

Supervisor Beane, at Chicago, IMi- 
nois, reports avery large number of com- 
plaints of unusual types of radio inter- 
ference. Displays of the Aurora were 
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reported during January, but Super- 
visor Beane states that these were not 
generally believed, in his district, to 
have been the direct cause of the inter- 
ference. 

From Detroit, Michigan, 
visor Edwards reports. that the only re- 
liable reception this winter came from 
New Orleans and Florida.: Among the 
stations in other parts of the country, 
those in the southwest were received 
more dependably than those in the east 
and west. All were more or less af- 
fected. It was sometimes impossible 
to receive even the high-powered sta- 
tions, WGY“and WJZ. On February 


- 


seventh Supervisor Edwards noticed 
‘that practically all of the broadcasting 


stations in the United States faded out, 
so far as Detroit reception was con- 
cerned, at 9:40 P.M., Detroit time. As 
to the cause of the difficulties, Super- 


visor Edwards ascribes some of the in- 


terference to atmospheric changes, but 
he does not believe that the general 
electric disturbances producing the 
ground currents affected radio reception 
as severely as they did the telegraph 
wires. ag 

In Boston, Massachusetts, radio re- 
ception has been poor all winter, reports 


Super- 


Department of Terrestrial Magnetism, Carnegie Institution of Washington l 


‘Supervisor Kolster. Again there -has 


been the prevalence of unusual and un- 
known interference. This Supervisor 
agrees with the other officials that re- 


‘ception from the southern stations was 


better than from the others. Canadian 
stations are reported to have come in 


‘fairly well. Stations in the west came 


in very poorly, if at all. During the 
week of the international tests a num- 
ber of observers reported to Supervisor 
Kolster that reception was excëption- 


-ally poor, ascribing this to the displays 


? 


of the Aurora. | 

A report from Savannah, Georgia, 
echoes the complaint of unusual inter- 
ference during the international tests. At 


this station the interference was ac- - 
companied by general and severe fading. 


At times a considerable voltage was gen- 
erated spontaneously in the antenna, 
presumably from atmospheric sources. 
This observer reports that during prac- 
tically the entire month of February 
nothing but the local stations could be 
received. - 
From Atlanta, Georgia, Supervisor 
Van Nostrand, reports that unusual at- 
mospheric interference was noted and 


was attributed, at first, to leaky electric — 


power lines in the neighborhood. It 
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was found, however, that this cause was 
not responsible. The interference must 
have come from something else. The 
stations in New Orleans and in Florida 


' were received better than any others 


of equal power and at equal distances. 
Stations in the north and west came in 
very poorly. Even WJZ and KDKA 
were frequently very weak. 

Among the field supervisors, only 
Supervisor Deiler, at New Orleans, 
Louisiana, seems to have had a really 
favorable winter. He reports that no 
unusual interference has been noted in 
his district. ` 

All of these reports, taken in connec- 
tion with the conditions which I have 
observed at Washington, seem to in- 
dicate that during most of the past 
winter the radio public has had to put 
up with conditions of reception no bet- 
ter than those encountered in mid-sum- 
mer, and sometimes worse. This is, of 


course, very discouraging and unusual. 
It comes as a surprise and as a new - 


trouble to be overcome by the radio 
fans and by the Department as well. 
We had been believing that most of the 
sources of radio interference were known 
and were being rapidly eliminated or 
(Continued on page 58) 
+. 
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STUDYING THE RESISTIVITY OF THE EARTH 


The electric properties of the earth 
This picture shows the experts of 
of the earth in the Tidal Basin at Washington, 
disturbances. oflen accompany brilliant Auroral displays 


vary from lime to time, as do ils magnelic properties. 
the Carnegie Institution. studying the electric resistivity 
D.C. Earth currents and other electric 
and unusual radio interference. 
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A MEASUREMENT CHART 


FOR USE IN DESIGNING A CIRCULAR SECTION TOROID COIL 


i) 

/TAHIS chart deals with the design of 

i a toroid coil with a circular cross- 

section. 

_ The standard equation by which the 

= inductance of a toroid coil may be calcu- 
lated is 


L =.016n? [MD- V MD?-T?] 
where ZL denotes the inductance in 
microhenrys, n the total number of 
turns, MD the mean diameter of the 
torus and T the thickness (diameter) of 
the windings. All the dimensions, in 
these calculations, are taken in inches. 


By RAOUL J. HOFFMAN, A. M.E. 


The alignment chart shown above on 
this page will be a substitute for this 
equation when you connect the number 
of turns on scale No. 3 with the ratio 
MD /T=8 on scale No. 4, then connect 
the intersecting point on the reference 
line No. 5 with MD on scale No. 6 and 
read the inductance at the intersection 
on scale No. 7 in microhenrys. 

To find the maximum number of 
turns of wire on the coil, connect the 
inside diameter on scale No. 1 with the 
gauge number of the wire on scale No. 
2; and the number of turns may be read 
at the intersection on scale No. 3. 


Example: To find the inductance of a 
torus with a mean diameter of 4.5 
inches and with turns 114 inches in 
diameter, which is wound closely with a 
No. 22 D.C.C. wire, connect the inside 
diameter 3 on scale No. 1 with No. 22 
on scale No. 2. This line will intersect 
scale No. 3 at 280. Connect 280 on 
scale No. 3 with the ratio MD /T=3 on 
scale No. 4; then connect the intersect- 
ing point on the reference line No. 5 with 
4.5 on scale No. 6 and you will find that 
the line intersects scale No. 7 at 325. 
Thus 325 is the total inductance of the 
coil expressed in microhenrys. 
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AS EASY AS THE COMBINATION OF A SAFE 
First, find the wavelength of the station you want to hear; then refer to the graph and find 


what the dial settings are—and merely tune in! 


HOW TO DRAW UP YOUR OWN 


or = r~g- 


“TUNING GRAPHS” 


A simple and labor-saving method of picking up desired 


broadcasting stations by means of charts that any radio fan | of 
can make for himself at the cost of a few cents of cash and 


HIS article is written for the spe- 
cial benefit of the broadcast listen- 
er—the average, everyday fan—who 
enjoys picking up programs but who, at 
the same time, wants to be able to select 
any one station within his range, and to 
do it quickly and with the least pos- 
sible “fiddling around” with the dials. 
This desirable end miay be attained 
simply and efficiently with the aid of 
what is known as a “graph.” 

The word “graph” sounds technical. 
But as a matter of fact it is a very simple 
thing both to understand and to make; 
and it may be used to great advantage in 
logging the present-day radio receiver. 

Of course, a wavermeter could be 
used for this purpose by setting it at a 


predetermined wavelength and tuning 


the receiver to it; but the average fan 
does not have ready access to one. But 
the method of making a graph that 
is described here may be used with any 


A 


a few minutes of time. 
By K. B. HUMPHREY 


receiver, whether it has one dial or six; 
and the materials which are required 
may be obtained for a few cents from 
any store which handles stationery or 
drafting room supplies. 

. First, let us get a general idea as to 
what a curve is and how it may be 
drawn up. 

Suppose that two straight lines are 
drawn at right angles to each other, as 
shown in Figure 1. Mark off the ver- 
tical line in equal parts and label it 
“wavelength.” 

In a like manner mark off the horizon- 

tal line and call it “Dial Reading.” 
__ Then, if a line is run parallel to the 
horizontal or base line at the point a, 
which represents a certain wavelength, 
and another line is drawn parallel to the 
vertical line at the point b, which rep- 
resents a dial setting, these two lines 
will cross at a point marked zx. 

This may be considered as the first 


part of the curve; by obtaining a series 


‘of these points a larger curve may be 


constructed. By drawing more parallel 
lines at different points (such as 1,.2, 3 
and 4) and then connecting the inter- 
secting points, a still longer curve is 
obtained. (These points, of course, are 
selected at random and should not be 
taken as an actual reading.) 

Now that a general idea has been 
gained of how a curve is made, let us 
apply it to a specific case and make an 
actual drawing. 

In practice, lines are not drawn on 
the paper as outlined above, but a type 
of paper is used which already has the 
lines printed on it. This paper is known 
as “cross-section paper’ or “curve 
paper,” and may be obtained in the 
standard typewriter size. The ruling 
should be 10 to the inch, though 20 
lines to the inch may be used. If the 
latter is used it will be found more dif- 
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WAVELENGTH 


DIAL SETTING 


HOW TO PLOT OUT THE CHART 


Figure 1: Draw two lines at right angles to each other, repre- 

senting wavelength and dial setting respectively. From points 

on these lines draw perpendicular lines which give the points on 
the tuning curve as explained in the text of this article. 


ficult to work with unless the fan is fa- 
miliar with curves. 

Use the paper with the long side 
down, and mark it “Dial Readings,” 
as shown in Graph I. 

The vertical left-hand side is labeled 
“wavelength-meters.” The word kilo- 
cycles” may be used but most fans are 
more familiar with the designation of 
stations by their wavelength in meters. 
= Notice that the long side is divided 
into 10 large divisions marked by the 
heavier lines, or 100 smaller divisions 
marked by lighter lines. Label each 
of the heavy lines; mark the first one 0, 
the second 10, the third 30 and so on 
up to 100. Most radio dials are gradu- 
ated from 0 to 100 and each of the 
small divisions on the paper indicate a 
division on the dial. If the dial happens 
to be of the 0 to 180 or 0 to 200 type, the 
spaces should be marked so that the 
full scale is used as nearly as pos- 
sible. Thus 200 would come where 100 
is marked on the figure, and each small 
division would represent two degrees 
on the dial. The average wavelength 
band ranges from about 200 to 600 
meters and each of the heavier lines on 
the vertical scale should be marked 200, 
300, 400 and so on, as shown in the illus- 
tration. 

We are now ready to proceed with 
the plotting of the curve. 

Next, let us take a list of the stations 
and the dial settings something like that 
shown in the upper left-hand corner 
Graph I. 

The list given here was s obtained from 
an ordinary five-tube tuned-radio-fre- 


quency set; to make this explanation 
clear they have been arranged in the 
order of their wavelengths and each one 
has been numbered. The more stations 
used for plotting, the more accurate 
the curve will be. The condensers used 
in this particular set happened to be of 
the straight-line-capacity type. The 
shape of the curve would be slightly 
different for different condensers, but 
this will make no material difference in 
using the curve for the purpose intended. 

The readings are given for all three 
dials; but, for illustration, only the mid- 
dle row of figures are plotted on the 
curve. It is not necessary to plot all 
three dials in most cases; but, should the 
operator wish to do so, it would be well 
to use three different colors of ink or 
to plot a curve for each dial. 

For the purpose of constructing the 
curve take station No. 1, WHAP. 

The reading on the dial is 914. 

Count off 9 small spaces and 4 of 
the next space and lay a piece of paper 
with the edge parallel to the vertical 
line at this point. 

The wave-length of No. 1 is 240 
meters and each one of the small spaces 
on the curve is equivalent to 10 meters. 

Count 4 spaces up on the line of the 
paper from the 200 mark and the first 
point is obtained. In the figure each 
point is marked with a small circle to 
show it off better, though a cross or a 
simple pencil mark will do as well. 

Now take No: 2 (which happens to 
be WRNY) and lay the paper the same 
as before with the edge on 12. 

The wavelength is 259 meters. 
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Count up as before from the 200 mark 


to 5, which gives 250, and then 9 /10ths 
of the next space. This gives the second 
point on the curve. 

So if each station is taken in turn it 
will be found that a row of points will 
be obtained which follow in regular 
sequence. 
illustration as 1, 2, 3 and so on to cor- 
respond with the stations. 

It is now only necessary to draw a 
line from 1 to 2, 2 to 3, 3 to 4, and so 
on until the curve is complete. 

The connecting line should be fairly 
straight; if some points are found to 
be considerably out of line with the 
rest it may be assumed that a mistake 
has been made, either in taking the 
reading or placing the point on the curve 
sheet. These points may be disregarded 
or replotted correctly. 

Graph IT shows a curve which was ob- 
tained by logging a superheterodyne re- 
ceiver and plotting the curve for the 
loop and the oscillator dial. Two 
curves are given for the oscillator dial 
because the stations come in at two 
readings. 

The next step is to make use of the 
curve to find out where on the dial a 
certain wavelength may be tuned in on 
the receiver. . 

Suppose it is WMBF at Midmi, 
Florida, is wanted. 

The wavelength is found to be 384.4 
meters, or practically 384. 

Take a piece of paper (or a straight 
edge of any kind) and lay it on the curve 
sheet on a line which represents 384 
meters on the vertical scale. The edge 
of the paper is indicated by a line drawn 
in the figure, and where it crosses the 
curve is the point at which Miami 
should come in. 

Taking the reading from the lower 
scale it is seenthat thedialsetting should 
be just a little over 37 as shown in Graph 
I on page 17. 

When Miami was actually tuned in it 
was found that the reading was exactly 
37 on the receiver. 

It is not always possible to get the 
reading accurately, but it is a certainty 
that the station must be in the imme- 
diate vicinity of the point as indicated on 
the curve. 

Thus any station whose wavelength 
is known may easily be located on the re- 
ceiver. Aline is shown on curve Graph I 
at 379.5 meters and the readings on the 
dials would then be 24 on the loop 
dial and either 3814 or 561% on the os- 
cillator dial. 


have been instrumental in alleviating human suffering or saving human life, the Popular Radio 


C In recognition of those experimenters or broadcast listeners who, through the medium of radio, 


Medal for Conspicuous Service was instituted last month. Read on another page of this magazine 
the conditions under which this medal may be awarded—and notify the Committee of Awards of 


anyone you may know who is deserving of this honor. 
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A LABORATORY TEST OF SOME OF THE FINAL MODELS 


Seven models of the new Raytheon unit were built and tested on the testing board shown in 
this picture. All of these models were found to be satisfactory; and they are all suitable for 


operating any receiver. 


HOW TO BUILD THE 


IMPROVED RAYTHEON POWER-PACK 


By LAURENCE M. COCKADAY 
Cost or Parts: Not more than $45.00 


Here Is a List or Parts Tuar May Be Usep— 


A—Raytheon tube; 

B—step-up transformer manufactured by: 
Dongan Electric Company,* Acme 
Apparatus Co., General Radio Co., 
Thordarson Electric Mfg. Co., All- 
American Radio Corporation, Pre- 
cise Mfg. Co., Jefferson Electric 
Co., Mayolian Radio Corp.; 

Cl and C2—filter choke coils manufac- 
tured by: Dongan Electric Co.* 
Acme Apparatus Co., General 
Radio Co., Thordarson Electric 
Mfg. Co., All American Radio Cor- 
poration, Precise Mfg.Co., Jeffer- 


son Electric Co., and the Mayolian 
Radio Corp.; 

D1—small combination paper condenser 
block for Raytheon circuit compris- 
ing two units of .1 mfd. with a com- 
mon terminal, manufactured by: 
Condenser Corp. of America*, Pot- 
ter Mfg. Co., Dubilier Condenser 
& Radio Corp., Aerovox Wireless 
Corp., Tobe C. Deutschmann; 

D2—large multiple condenser block for 
Raytheon circuit, comprising five 
units of 2, 2, 8, 1 and .5 mfds. with 
a common terminal, manufactured 


by: Condenser Corp of America*, 
Potter Mfg. Co., Dubilier Conden- 
ser & Radio Corp., Aerovox Wireless 
Corp., and Tobe C. Deutschmann; 
E—Airgap socket; 
F¥—Bradleyohm No. 10, 100,000 ohms; 
G—Bradleyohm No. 25, 250,000 ohms; 
H—Bradleyunit resistance, 7,500 ohms; 
I—Electrad resistance mounting; 
J—hardwood base 914 inches by 12 inches; 
K—composition binding post strip; 
L—small brass brackets; 
M—Bryant switch No. 678; 
N—Hubbell socket plug. 


*The parts made by these manufacturers were used in the first experimental model which is described. 


For the benefit of our readers in any locality, in the United States or abroad, who are unable to 
obtain parts which are necessary in making up these model receivers and power units, the POPULAR 
Rapio SERVICE BureEAv will undertake to supply the desired parts and have them forwarded 


COD: 


If any reader cannot obtain any necessary part from his local dealer, he may send in his 


order to the Poruuar Rapio SERVICE BUREAU, 627 West 43rd Street, New York, which will 


have it filled for him as promptly as possible. 


- continued popularity. 
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A REAR VIEW OF THE “POWER-PACK” 


Fiaure 1: The arrangement of the various instruments that go to make up the unit; notice the 
switch, and the plug at the right that ts used to connect the unit to the alternating-current mains, 


EADERS of Poruzar Rapio will 
remember that there appeared in 
the November, 1925, issue. of this 
magazine, the first constructional article 
on the Raytheon ‘‘Power-pack.” (The 
designation “Power-pack” is the new 


term which is now generally used in 


place of the old term “B” eliminator. It 
applies specifically to a device for sup- 
plying plate voltage to vacuum tubes 
through a rectifier and filter from an 
alternating current source.) 

This unit met with instantaneous and 
It supplied a 
voltage of from 135 to 150 volts for the 
high-voltage plate supply and an inter- 
mediate voltage for the detector which 
could be varied to accommodate the 
sort of tube which was used with it. 

But although this unit was suitable 
for a number of sets, there were some 
which needed a second intermediate 
voltage for low-power audio-frequency 
amplification and for certain types of 


‘radio-frequency amplification. This 


unit then, could not adequately supply 
some of the more complicated receivers 
which needed three variations in plate 
voltage. 

There have been many requests, on 
this account, for a modification of the 
unit; and it just happens that these re- 
quests have paralleled experimental 
work in the laboratory that has devel- 
oped and now offers a more complete 
and compact unit. 

This new unit, which is here de- 
scribed, incorporates not only the ad- 
ditional voltage regulation that makes it 
suitable for use with any .type of re- 


ceiver but it also utilizes a condenser 
that combines all the various capacity 
units mounted in a single “can” that 
greatly facilitates construction and 
makes a much more compact and eff- 
cient device. 

The description of the new device will 
include a number of variations in ar- 


‘rangement so that the reader may choose 


his favorite manufacturer’s instruments 
for use in this new power-pack. Part I 
of this article describes the first of the 
models; and the description is accom- 
panied with pictures of the other models; 
a more complete description of which 
will be given in Part II, which will 
appear in the succeeding issue of the 
magazine. 


clusive. 

In all of the models a danab voltage 
may be obtained for -detector tube 
varying from about 10 volts to 90 volts. 
A second variable voltage may be ob- 
tained for radio-frequency work or for 
low-power audio stages varying from 
about 30 volts to 125 volts. By using 
the high tap on the transformer, a high 
plate voltage of about 175 volts may be 
obtained for resistance-coupled ampli- 
fication or for the power amplifier. 


Parts Used. in Building the Power Unit 


In all of the diagrams in this article 
each part bears a designating letter so 
that the prospective builder of a set 
may easily determine how to mount the 
instruments in the correct places and to 
connect them properly in the electric cir- 
cuit, without chancing the least mistake. 


Illustrations of these other- 
models are given in Figures 8 to 13 in- 


The same designating letters are used 
in the text and in the list of parts at 
the beginning of the article. 


The list of parts there given: tutia 
the exact instruments used in the set 
from which these specifications were 
made up. The experienced amateur, 
however, will be able to pick out other 
reliable makes of instruments which 
may be used with equally good results. 
Bu we recommend that the novice 
follow the list, as the diagrams in this 
article will tell him exactly where to 
bore the holes and exactly where to 
place the connections. 

If the instruments other than the 
ones listed are used, the only change 
that will be necessary will be the use 
of different spacings for the holes © 
that are drilled in the sub-base for 
mounting the instruments. 


How to Construct the Unit 

_ After procuring all the instruments 
and materials for building the unit, the 
experimenter should prepare the base- 
board, J. This should be made of one- . 
half inch oak and should be cut to the 
size of 93 inches by 12 inches. as 
shown in Figure 5. When this has 
been done, the baseboard should be 
dried out thoroughly by placing it in 
an oven or in a warm place for a few 
hours. During this drying out it should 
be fastened securely under heavy 
weights to prevent warping. Then it 
may be given a coat of shellac. 

When it has finally dried, the instru- 
ments should be mounted upon it. 

First of all, mount the transformer, 
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B, in the proper place as shown in Figure 
5. This instrument should be fastened 
to the baseboard by means of two wood 
screws. 

Fasten down the two choke coils, C1 
and C2, as shown in the same Figure, 
and in the photographs. This places 
the three instruments side by side in a 
row. The transformer should be 
mounted with the input side facing 
toward the edge of the panel (this is the 
line voltage side). The output or high 


voltage side should be facing in toward 


the center of the baseboard. 

Next, mount the small double con- 
denser, D1, in the proper position, as 
given in Figure 5. It is also fastened 
to the baseboard by means of two 
round-head wood screws. 

Then, attach the large condenser 
block, D2,in position, as shown in Figure 


5. It also should be fastened by means ` 


of two wood screws. Mount the two 
Bradleyohms, F and G, in their re- 
spective places, as shown in Figure 5. 
These instruments should be screwed 
down to the baseboard by means of two 
very thin wood screws through the two 
holes running entirely through the in- 
struments. They should be mounted 
with the two sets of terminals pointing 
to the left, when looking at the unit 
from the year. 
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Next, mount the electrad resistance 
mounting, I, in proper position as shown 
in the same Figure. This mounting is 
fastened down with a single wood screw. 

The socket, E, may now be fastened 
to the baseboard with two wood screws 
in the position indicated in Figure 5. 

Next on the construction program 
is the preparation of the binding-post 
strip, K. This should be cut from 
hard rubber or bakelite and drilled as 
shown in Figure 6. When it has been 
completely drilled and finished, cut and 
bend the two brackets, L, as shown in 
the same Figure, and drill them for the 
screw holes that fasten them to the strip 
After they 
have been connected to the strip by 
means of two machine bolts and nuts, 
the whole assembly may be tightened 
to the sub-base, as shown in the photo- 
graphs in Figures 1, 2, 4 and 5, with two 
sturdy wood screws. The binding 
posts 1, 2, 3 and 4 may then be at- 
tached and firmly tightened. 

When this work is completed the 


unit is ready to be wired up and installed 


in connection with the receiver which it 
is to provide plate current for. 


How to Wire the Unit 


The mechanical and electrical design 
of this device have been worked out 
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with extreme ¢ care through months. of 
experiment and test. The whole unit 
is self-shielding; and it is due to this as 
well as to the electrical design of the 
circuit that no hum is produced in the 
receiving set to which it is attached. 

It is recommended that all wiring be 
done with an insulated, solid, round 
bus-wire.* 

In wiring up refer constantly to the 
picture wiring diagram in Figure 4. 
Notice that in this arrangement of parts 
the alternating current, as applied to the 
socket, F, is isolated from the output 
as obtained from terminals 1, 2, 3 and 


4 on the connection block, K. The © 


alternating-current transformer, B, is 
also fully shielded from the output. 
Notice that the cases of the transformers 
and the chokes and all of the condensers 
are connected together on the negative 
side of the direct-current voltage which is 
on the center tap of the transformer and 
the binding post No. 1. This produces 
full electrostatic shielding throughout.. 
Start the wiring, as indicated in 
Figures 3 and 4. It is best to begin at the 
transformer and to wire up the small 
condenser and the socket. Then, fol- 


- low this by wiring the two chokes, Cl 


*The type of bus wire which is used in all of the ex- 
perimental set-u ups and i in, the model which is beiùg 
described was ‘‘Celatsite.”’ 


HOW THE UNIT LOOKS FROM THE RIGHT 


Fiaure 2: This photograph shows the output end of the device with the four binding posts 
which must be connected to the set with which the “‘Power-pack”’ is used. 
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THE COMPLETE CIRCUIT DIAGRAM 
FIGURE 3: The hook-up for the plate supply unit. All of the symbols for the instruments 
bear designating letters which are used consistently in the list of parts, text and illustrations. 
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THE PICTURE WIRING DIAGRAM FOR CONNECTING UP 
THE INSTRUMENTS 
Fiaure 4: All of the instruments have been drawn in their approximate positions. The 
heavy white lines show the exact way in which to run the wires Jor connecting wp the 
various instruments. 
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THE WORKING DRAWING FOR CONSTRUCTION 
Figure 5: This drawing gives the correct dimensions and spacing for mounting all of the 
component parts which are used in the plate supply unit. 


DETAILS OF THE CONNECTION BLOCK AND SMALL BRASS BRACKETS 
Ficure 6: This drawing gives the necessary data for making the insulating strip on which 


the binding posts are mounted and the dimensions for making the brackets which are used 
to fasten the strips to the base. 
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and C2, and the condenser block, D2; 
and end up with the two variable re- 
sistors, F and G, the fixed- resistor, H, 
and the binding posts 1, 2,3 and 4. 

If the wiring diagram i in Figure 4 is 
followed closely there can beno mistakes, 
as this diagram gives every connection 
and the exact manner in which it should 
be made. 

Check over your connections a num- 
ber of times to be sure that you. have 
made no mistakes. If you make every 
connection exactly as shown you will 
have no trouble in getting the unit to 
work properly. In doing your wiring 
job remember that care and neatness 
will enable you to do an efficient job. 
Don’t hurry, but take it easy. All of 
the instruments are marked with desig- 
nating letters so that you should not 
make any mistakes. 


How to Install the Unit: 


After the wiring has been completed 
the unit is ready to be installed and 
placed in operation so that it may 
furnish the direct current necessary for 
the operation of the receiver. Place the 
unit in the compartment of the radio 
table or cabinet where previously the 
“B” batteries were kept. The unit 
should be turned with the binding-post 
strip at the right. 

Next obtain a double-conductor lamp 
cord of the correct length to run from 
the radio table over to a floor plug or a 
lamp socket and connect in it, in a 


convenient position, the Bryant switch, 
M, and on the -far end connect the 
socket plug N. Attach the two free ends 
of-the cord to the transformer. This 
connection should be made to the two 
outside terminals on the “input” side 
or to the two left-hand terminals on the 
“input” side as you face the apparatus. 


This gives you the “high” or the “low” 


voltage rating of the transformer as 
either one may be desired. . 

Be sure that the switch, M, is turned 
off with the black button -pushed in 
and the red button sticking out. The 
socket plug, N, may then be placed in 
the wall socket and the-unit is ready to 
operate. 

Of course, the Bradleyunit, H, should 
be inserted in the two clips provided for 
it in the resistance mounting, I. 

To connect up to the receiver, connect 
a wire from the negative “B” terminal 
on the receiver to binding post No. 1 
on the power-pack. This is the rear bind- 
ing post as you look at the unit as it 
stands in the cabinet. 

Then connect a wire from the de- 
tector “B” battery post of the set to 
binding post No. 2 on the power-pack. 
This will provide a suitable voltage for 
the detector by simply adjusting the 
variable resistance, G, when the set 
is ready to be turned on. 

Next. connect the radio-frequency 
“B” battery tap and the 90-volt “B” 


battery tap, if there is one on the re- 


ceiver with which the unit is used, to 


- ously placed in the socket. 


toaster. 


POPULAR RADIO 


binding post No. 3 on the power-pack. 

The last connection will be from the 
high-voltage “B” battery binding post 
on the set to the binding post No. 4 on 
the power-pack unit. This completes 
the wiring up and the filaments of the 
tubes may now be turned on in the 
receiver. 

Push in the red plug on the switch, M, 
and the unit should start to work pro- 
vided that the tube, A, has been previ- 
Tune in a 
signal on the receiver, at the same time 
carefully adjusting the two knobs, F 
and G, until the proper voltage is ob- 
tained on the tubes. This will be easily 
noticeable by the volume and clarity 
that is obtained. Leave them at the 
best setting; and the Raytheon “Power- 
pack” is ready to serve indefinitely in a 
satisfactory manner. 

To turn off the Raytheon unit all that 
is necessary is to turn off the current 
at the switch M as would ordinarily be 
done with a floor lamp or an electrical 
There is no upkeep beyond 
the expense of the extremely small cur- 


rent drawn by the transformer, Ry 


which is negligible. 

If all of the instructions that are 
given in this article are followed minute- 
ly, even a beginner can build this unit 
and obtain good results both on local 
and distant reception. * 

*Those who do not wish to build a Raytheon Power- 
pack may obtain them ee from the following 


manufacturers: Acme A erat us.: Webster Electric 
Co.; All American Radio ( rp.and the Mayolian Co. 


HOW THE UNIT LOOKS FROM THE LEFT 


Fieurp 7: In this picture of the input end is shown the transformer with the chokes mounted 
- in line and the tube socket connected up to the large and small condenser cans. 
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MODEL II 
Fiaure 8: The second laboratory model, which was built up with All-American transformer 
and chokes and Potter condensers, is shown here. This model, with the succeeding five 
models, will be described in detail in the second part of this article, which will be published 
in the June issue of thts magazine. 


MODEL III 


Figure 9: Another model of the improved Raytheon ‘“‘Power-pack’’ that incorporates 
Thordarson transformer and chokes and Aerovox filter condensers. This model will give 
results similar to the other two previously shown. 
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ARTHUR EVANS— 
Chief Radio Operator 
of the Ill-fated 
British Steamer 
“ ÁNTINOE,” 
Whose SOS Calls 
Were at Last 
Picked Up 
at 5:40 A.M. 
on January 24th 


soe 

“SOS de GKJY —. SOS— SOS-. 
SOS deGKJY/-.” 

I heard the distress signals shortly 
after I had relieved Ransom, the third 
operator, on the four to eight watch on 
Sunday morning. We had heard some 
grief signals right along, since the heavy 
storm reports had been filtering in to 
us. There were signals from ships with 
shifting cargoes, or broken rudder chains. 
-= But this was the first call for help. 

The weather outside was bad. The 
wind was blowing with hurricane force. 
We had been receiving weather reports 
from many points and from ships 
around us. It looked as though even 
we would suffer. And the Roosevelt is 
no small ship! l 

Hastily, I looked up the QRA. It was 
the Antinoe, a British ship, reporting 
herself in a most serious condition and 
sending me her latest position, as ac- 
curate as her master could make it. 

The bridge was notified at once and 
then began the real rescue work. 


The first step, of course, was to verify . 


. QST broadcast. 


A Rescue that Was“Up 


From a snapshot ofthe sinking ANTINOE, taken fromthe deck of the PR D: 


The first - hand chronicle of a great drama 
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Radio Operator Kenneth Upton of the 


the position, and, determining our dis- 
tance away from the doomed ship to 
decide whether we were the nearest. 
Upon reassuring the operator of the 
Antinoe and communicating with other 
ships in the vicinity, among which were 
the Aquitania a Cunarder, and the 
France, of the French Line, the Roose- 
velt was designated. We proceeded, 
after the various captains had wished 
our “old man,” Captain Fried, good 
luck. 

This matter being settled I had to 
have the air, so, following the general 
procedure in such cases, I sent out my 
This was to tell the 
radio stations afloat and ashore that we 
would need silence in order to continue 
with the radio work. All interference, 
of course, melted away. Such an order 
is imperative. 

` From then on it was up to the radio 
compass. 


Because of the bad weather it was 
impossible to take accurate bearings 
from the sun. And we thought, al- 
though we could not know, that the 
position of the Antinoe, which located 
it at thirty miles distance, would bear 
checking. She must have been drifting; 
and in the seas that were then running 
she might be considerably off her course. 
We were taking no chances, and were 
relying entirely on the accuracy of the 
radio compass. 

Every fifteen minutes the bearings 
were taken. Smith the second operator, 
handled the communication work with 
the Antinoe; and I trained the loop upon 
that ship’s signals, so that we were fol- 
lowing a course which should bring us 
directly to her by the shortest route. 

Although it was bad navigating we 
should have been at the position given 
within a few hours.: It was not until 
fully eight hours after the SOS had been 
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Snow Crystals 
like Fairy Tea-lables 


Slab of clear Ice 
i paced inthe: 
rays of the lantern 
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REPRESENTATIVE ICE CRYSTALS—SOME EXPERIMENTS WITH THEM 
In the illustrated articles which have already been published in PopuLar Ranio, Sir William Bragg 
abridged the first four of his six lectures delivered at the Royal Institution of London under the general 
litle, “Concerning the Nature of Things? The first four subjects were: “The Atoms of Which 
Things Are Made,” “The Nature of Gases,” “The Nature of Liquids” and “The Nature of Crystals: 
the Diamond.” The present article, illustrated like the others with diagrams representing the chief 
experiments performed during the lecture, deals with the nature of ice crystals. The sixth and last 
article of the series will appear in a coming issue of this magazine 
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THE EXPLANATION OF HALOS 


Figure 11: The refraction of light from the 

ice prisms, as s above, ts believed to 

cause the “mock suns” and the halos often 
seen in high latitudes. 


lead; but, if the prism is short, the plate 
tends to bring up the rear. In either 
case, the falling prisms are mostly verti- 
cal or oscillate about a vertical position. 
If it is supposed that these are falling 
ice-crystals which tend to set themselves 
with their prisms vertical, and that 
there are enough of them, there will be 
bright spots on the halo at the ends of 
the horizontal diameter. These are the 
“mock” suns. 

Ice, when it forms quietly on a water 
surface exposed to the sky, crystallizes 
in a form analogous to that of the snow 
crystals, all the six-sided figures being 
horizontal. It is not usually easy to see 
the hexagon in a piece of ice with the 
eye; but the hexagonal structure is 
beautifully seen in an experiment origin- 
ated by Tyndall. A slab of clear ice is 
placed in the rays of the lantern, as 
shown in Figure 5, and is focused on the 
screen. The heat of the lantern begins 
to “undo” the crystals, and they come 
to pieces in the reverse order of their 
formation. Little six-rayed cavities 
appear and grow, and cavities having a 
fern-like form in which the fronds are 
inclined to the stem at the angle of the 
equilateral triangle. Soon the whole face 
of the crystal is covered with these 
“flowers of ice,” as they are called, so 


a 


that it looks like a beautiful carving in 
low relief. 

The ordinary commercial ice does not 
show this effect. Tyndall used Norway 
“ice,” which was available in his time. 
It is clearly essential that the ice should 
grow quietly; probably also it is a con- 
dition that the water should lose heat 
slowly at one face, as the water of a 
pond does on a still, frosty night. 

When the ice-flower forms in the body 
of the ice, the water from the melting 
does not quite fill the empty space. A 
portion of the space is empty and shows 
as a black spot in the centre of some of 
the flowers (Figure 5). Tyndall was of 
the opinion that as the melting took 
place the water did not contract at first, 
Lut was stretched under great tension 
by the forces binding molecule to mole- 
cule. A rupture occurred soon; and the 
water shrank to its proper size, the black 
spot appearing suddenly. 

The flowers of ice may be seen in 
glacier ice where they are produced by 
the heat of the sun. They are very per- 
sistent. When a glacier is formed from 
the contributions of ice from various 
sides, the mass may consist of a pile of 
blocks all frozen together, each of them 
showing ice flowers. The orientations of 
the flowers show in each case the original 
lay of the block, for they are always 
formed in planes, which were once hori- 
zontal. In Figure 6, taken from an 
old volume by Agassiz, a section of 
glacier ice shows well the various posi- 
tions of the cavities, some in full view, 
some on edge and some in intermediate 
positions. 

X-rays allow us to examine the in- 
ternal structure of the ice crystal. The 
design is shown on page 30, where each 
larger sphere represents an oxygen atom 
and each smaller a hydrogen. The 
structure is something like thatofthedia- 
mond in so far as each oxygen is sur- 
rounded by four hydrogens, as the centre 
of a tetrahedron is surrounded by the 
four corners. This is also the arrange- 
ment of the carbon atomsin the diamond; 
but, whereas in the latter crystal the 
carbon atoms are in direct contact with 
their neighbors, in ice each pair of 
oxygen atoms is separated by a hydro- 
gen atom. Thus each oxygen touches 
four hydrogens and each hydrogen 
touches two oxygens; this is a right pro- 
portion because there are twice as many 
hydrogen atoms as there are oxygens. 

In consulting this figure, it should be 
remembered that the model has to be 
continued in all directions, as the atoms 
which are at present on the outside do 
not have their full complement of neigh- 
bors. The model shows the six-sided 
arrangement which is the origin of the 
six points of the snow star; it is hexag- 
onal just as the prism which is drawn 
in Figure 11. We may also see in the 
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emptiness of the structure one reason 
for the feathery lightness of the snow. 
Another reason is, of course, the tend- 
ency to grow into lace-like forms such 
as those illustrated in Figure 1. 

When liquid air is poured into water, 
the drops freeze portions of the water on 


which they fall, forming little boats in . 


which they ride. The air over the vessel 
containing the water is filled with fog 
which must be blown away in order to 
show the tiny fleet. It is a striking ex- 
periment (Figure 7). 

We see also in the model (page 30) 
some explanation of the fact that ice is 
lighter than water; for it is plain that, 
if the bonds between the spheres in 
the model are broken, the spheres 
may be packed together more tightly. 
Under pressure ice tends to melt, because 
the pressure breaks the bonds, as if the 
ice were a piece of empty honeycomb. 

There is an old lecture-room experi- 
ment which shows this effect very well. 
Two weights hang at the ends of a wire 
which is strung over a block of ice, as in 
Figure 8. The wire slowly eats its way 
into the ice; but the ice heals again be- 
hind the wire as it passes through. The 
fact is that under the great pressure of 
the wire a little of the ice structure comes 
to pieces; and the molecules which are 
set free slip round to the other side of 
the wire where they join up again into 
the structure. Thesame effect is found 
when two pieces of ice are brought into 
contact, practically without pressure, 
and freeze together. 
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HOW PRISMS FALL 


Fiıaure 12: When they descend through a 
gas or liquid they tend to set themselves hor- 


izontally; but when these end in 
lates (as shown above), they become vertical. 


-This PA E may be made with similarly 


shaped bodies of ebonite (or other convenient 
substance) in a tall jar of water. 
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Figure 1 


When you arrange the radio portal, the soft 
uall drapes should first be hung in positionby 
nailing hem securely to the picture moulding. 


HIS is the time of year when the 
average broadcast listener must 
prepare to face the seasonable problem 
of getting good reception. For the 
static-laden evenings that occasionally 
constitute such a nuisance to the radio 
fan during the spring and summer 
months will shortly be upon him. 

Of course, the most practical method 
of getting good reception at any time of 
the year—and in the summer months 
particularly—is to tune in on the local 
broadcasting stations. 

Good all-year-round reception at dis- 
tances over 500 miles is exceptional. 
However clearly the receiving set may 
tne in on a station 4,000 or even 5,000 


miles away, there is no such thing as 


Mable “night in” and “night out” 
ludspeaker reception from such dis- 


adio Studio” in YourHome 


Figure 2 


Set the loudspeaker on a pedestal that is as 
close to the corner as itis possible to get it 
without having the cone touch the drapes. 


By THE TECHNICAL EDITOR 


tances. The weather conditions alone 
are too variable to permit that. | 

Broadcast listeners have been- told 
how to obtain good clear reception in 
good volume through the medium of 
well-made and well-assembled receivers. 
They have been told—particularly in 
the pages of this magazine—how to in- 
stall their sets, how to operate them, 
how to maintain them and how to solve 
the problems of radio reception in 
general. 

In this article they will be told of a 
new phase of the problem of reception 
that has heretofore received little or no 
attention, but which involves a scientific 
principle of importance. 

Recent experiments show that it 1s nec- 
essary to install the loudspeaker in the 
home with the same intelligence and care 
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Figure 3 


The radio portal is completed by placing the 
heavy plush curtains in an artistic drape 
across the front of the triangular support. 


as are used in installing the microphone 
an the broadcasting studio. 

Some of the scientific problems that 
have been solved in.the broadcasting 
studio have already been described in 
PopuLtaR Rapiro. The arrangement of 
the studio, the location of the micro- 
phone, positions of the artists in rela- 
tion to the microphone, the acoustical 
problems, the character of the floor and 
wall coverings, have been the subject 
of study and experimentation from the 
earliest days of broadcasting. 

Now it has been learned that some- 
what similar problems may be solved 
in the radio reception room as well as 
in the transmitting room. The arrange- 
ment of draperies in relation to the 
loudspeaker has been found to be as 
effective in obtaining good reception 
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HOW THE HOME STUDIO SHOULD BE ARRANGED 

Ficure 4: The location of the receiving set and the position for 

the radio portal are shown here. Notice that the radio portal 

ts installed on the OTHER side of the room from the receiving set 
and the listeners’ chair. 


Ge Seer 


as the use of draperies in transmitting 
from the broadcasting studio. 

One of the most satisfactory, as well 
as one of the most easily arranged, in- 
stallations of the loudspeaker in the 
home is here described; it has been des- 
ignated as the “Radio Portal.” The 
quality of the reception obtained by 


THE FRAME FOR 
THE CURTAINS. 


Fieure 5: This simple sup- 

t may be easily made at 

e; it should be placed in 

the corner, above the picture 
moulding. 


this installation has been enormously 
improved—as any radio fan may easily 
determine for himself. 

' Install the “Radio Portal” in the 
corner of the room which is farthest 
away from the receiving set and also as 
far as possible from where the listeners 


sit. This is clearly shown in Figure 4. 


POPULAR RADIO 
The first step is to hang a single plush 


drape inthecorner. Hangit flush with 
the walls, extending on. each wall from 


the corner a distance equal to that 
shown at A in Figure 4: This drape 
should hang from the picture molding 
all the way down to the floor, as shown 
in Figure 1. 

Next, prepare the triangular wooden 
form, according to the dimensions given’ 
in Figure 5, and nail it in place in the 
corner, with the side B spanning the 
two walls. The two sides, A, should be 
nailed down on top of the picture mold- 
ing. 

Now place the loudspeaker on a 
pedestal so that it will stand at the 


height of an ordinary person’s chest 


above the floor, as shown in Figure 2. 

The third step is to hang two sets of 
drapes over the front arm of the bracket 
B in an artistic fashion, with a small 
opening that shows just a bit of the 
loudspeaker and the pedestal, as shown 
in Figure 3. 

The loudspeaker is then connected to 
the set on the other side of the room by 
means of an extension cord. 

This arrangement of the drapes 
deadens the resonance that customarily 
accompanies the use of the loudspeaker 
when it is placed in an ordinary room. 
Although it would seem that the signals 
would be weakened by having a curtain 
hanging in front of the loudspeaker, 
this is not noticeably true. The re- 
ception of distant signals comes through 
just as clear as a bell, and signals may 
be tuned in from local stations more 
loudly than usual yet without distor- 
tion. 

This installation was made in the 
authors home and has been demon- 
strated to many visitors, including 
several prominent New York musical 
critics. They all agreed that the musical 
reproduction was the best that they had 
ever heard. : 
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A TOY TRAIN RUN BY RADIO 


Any boy would gloat over this miniature radio-controlled train which Major Phillips, an 
English radio expert, is demonstrating to a group of envious schoolboys. The box in his 
hand controls the movement of the train up to a distance of 500 yards, by means of relays. 
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15 Ways to Reduce Static 


1. Use a short, indoor antenna when 


local reception is all that is desired. 


2. Employ extremely loose coupling be- 
tween the antenna and secondary cir- 
cuits for local reception. 


3 Connect a fixed condenser with a 


capacity between .002 and .006 mid. 
across the loudspeaker terminals. 


4, Remove the ground wire from the 
set and attach it to the antenna post for 
local reception. In this case no aerial is 
used. | 


5. Use a short outdoor antenna in pref- 
rence to a long one. | 


5. Employ a small amount of radio-fre- 


f audio-frequency amplification. 


7. On a tuned-radio-frequency receiver 
vith three tuning dials, leave the first one 
iomewhat off the setting where maximum 
ignal Strength is obtained and carefully 


idjust the remaining two dials for maxi- 


aum amplification. | 


» 


. Reduce the plate voltage on the first 


radio-frequency tube of tuned-radio-fre- 
quency receivers. 


9. Use a buried antenna to help clear 
local signals. | 


10. Connect a variable high resistance 
across the antenna and ground for local 
reception. 


11. Use a loop receiver if possible as a 
loop gives a higher signal to static ratio 
than the usual type of antenna. 


12. Wherever possible use a short-wave 
receiver to copy the short-wave broad- 


casting or rebroadcasting stations such as 
KDKA, WGY and KFKX. 


13. Try using a resonance wave coil. 
juency amplification and a large amount | 


14. Where reception is from any direc- 


tion but the southwesterly (in the eastern 


states) use a small antenna and loop 
balanced to give unilateral reception. 


15. When regeneration is employed in 
any circuits don’t work too near the 
oscillating point but just close enough 
to make the set sharp and to give mod- 
erate volume. Don’t ‘‘push’’ the receiver. 
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THE DIAGRAM THAT SHOWS THE ELECTRICAL CONNECTIONS 


Fiaure 1: This drawing shows how the lamp, socket and rectifier jars should be connected 
to the storage “B” batteries for charging them directly from the alternating current line. 


Simple “How to Build” Articles for Beginners 


NUMBER 16 


How to build an inexpensive charger for 


storage “B” batteries 


By S. GORDON TAYLOR 


Cost: Not more than $2.50 


Here Is a COMPLETE List or THE MATERIAL REQUIRED— 


Two feet of aluminum rod, 5/16-inch in diameter; 
Two feet of lead rod, 5/16-inch in diameter; 


One package of “‘20 Mule Team”. borax; 
One standard lamp socket; 


Four half-pint salt-mouth jars with cork stoppers Three binding posts, also all necessary lumber, 
wire, screws for making the wooden container 


(see Figure 2); 


Four inches of glass tubing, %-inch in diameter 


(for vent pipes); 


HIS device, which may be used to 

charge storage “B” batteries up to 
a voltage of 150 volts using the 110-volt 
alternating-current house supply. line, 
may be easily built by the beginner. 

It may seem impossible, at first 
glance, to charge a 150-volt battery from 
a°110-volt source without first stepping 
up the charging voltage by means of a 
transformer. 

However, the plan used is simplicity 
itself. Alternating current continually 
reverses its direction of flow, the rate of 
reversal depending on the frequency of 
the current. Most alternating-current, 
house-supply lines employ 60 cycle cur- 
rent which means that the current re- 
verses itself 120 times per second. The 
frequency is not important in this case 
so far as battery charging is concerned. 
The main point of interest is the fact 


that the current flows in one direction ; 


half of the time and in a reverse direction 
the other half of the time. 
In Figure 1 the arrangement of this 


charging system is shown and the direc- 
tion of current flow is indicated by 
arrows. . 

To illustrate this more clearly let us 


assume that during the first -half of each 


cycle the current flows from terminal A 
of the AC line to terminal B. The cur- 
rent flows from A to rectifier Y, which 
allows it to pass on to the positive ter- 
minal of the “B” battery, through half 
the battery to the center tap and then 
out through the connecting wire to term- 
inal B of the AC line as indicated by the 
heavy arrows. 

During the second half of the cycle the 
current reverses itself, or, to continue 
our previous assumption, the current 
will flow from terminal B to terminal A, 
as indicated by the light arrows. The 
course is from terminal B to the battery 
center tap, through half of the battery 
to the negative end, then through the 
rectifier, Z, and the resistance lamp back 
to terminal A of the AC line. The fact 
that a rectifier will pass current only 


and a brass strip % by % 
angles to mount the socket. 


by 7 inches for 


from the lead to the aluminum electrode 
explains why the charging current on 
the second half of the cycle passes from 
the center tap of the battery to the neg- 
ative end, rather than to the positive 
end. | 

Thetungsten or carbon lamp, R, serves 
as a resistance and is used to regulate the 
charging rate. A low-power lamp, such 
as a 25-watt Mazda has a high resistance 
and will therefore allow only a small cur- 
rent to pass through. Larger lamps per- 
mit greater current flow. 

There are other factors governing the 
amount of current flow also. For in- 
stance if a comparatively low-voltage 
battery, say 90 volts, is charged, the 
charging current will be much higher 
than is the case when a 150-volt battery 
is being charged. Therefore a low- 
power lamp (high resistance) should be 
used when charging low-voltage batter- 
ies (100 volts or less). With 125 volts 
or more, a 100 or 200-watt lamp may be 
used and for 150 volts of battery no 
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resistance is needed. In the latter case 
the two terminals of the series lamp 
socket may be short-circuited with a 
piece of wire. 

The rectifier consists of four jars, a 
suitable container and a lamp socket, as 
shown in Figure 1. Actually, it is di- 
vided into two parts, represented as Y 
and Z in Figure 1. Each of these parts 
is made up of two jars connected in 
parallel, the parallel connection being 
necessary in order to provide sufficient 
current-carrying capacity without over- 
loading. 

Figure 2 provides all the details for the 
construction of the rectifier. The lead 
and especially the aluminum must be 
chemically pure metal and not the or- 
dinary commercial grades. 

Before assembling the jars the metal 
electrodes should be thoroughly cleaned 
and washed in a solution made up of two 
teaspoonfuls of lye to a quart of water. 
After the lye solution has been prepared 
(in a non-metallic vessel) lay the alum- 


num electrodes in the solution for a few 


seconds, or until they begin to froth 
violently. Then rinse them off in cold 
running water. The same process is 
then repeated with the lead elements. 
The borax solution for the rectifier 
jars should be prepared in a bottle or 
crock. It is made by dissolving as much 
of the ordinary “20 Mule Team” borax 
as possible in two quarts of hot water. 
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After this is done, let the solution stand 


‘for 24 hours so -that the excess borax 


will have time to settle on the bottom of 
the crock or crystalize on the sides. If 
this is not done, crystalization will take 
place in the rectifier and will prove to be 
extremely mussy. The clear liquid is 
then poured off into the rectifier jars 
without disturbing the settings any more 
than necessary. 

_ More complete details of the prepara- 
tion and construction of a chemical rec- 
tifier of this type will be found by re- 
ferring to the ‘“‘Experimenter’s Labora- 
tory’ ’ department of the January, 1926, 
issue of PopuLar RADIO. 

As a matter of convenience the labora- 
tory model of this charging unit: was 
mounted in a shallow wooden box 214 
inches in height which was just large 
enough to hold the four jars. A piece of 


hard rubber was used for one side of the 


box to serve as a binding post panel. 
This refinement is not necessary, low- 
ever, as the- binding posts may be 
mounted directly on one of the wooden 
sides of the box. The socket for the 
lamp, R, is mounted by means of brass 
brackets on one side of the box. 

In this way the entire charger is 
mounted as a single unit. 

The three terminals provided on the 
rubber are for the leads to the bat- 
tery which is to be charged. If a 100-volt 
battery is to be charged, for instance, 
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THE FINISHED RECTIFIER JAR 


ia 2: All the necessary dimensions are given here for the assembly of a pleiter jar. 
Complete consiructiondl data are given in the accompanying text. 
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the“B--” terminalof the charging unitis 
connected to the positive side of the 
battery, the center binding post is con- 
nected to the 50-volt terminal of the 
battery and the “B —” postis connected to 
the negative side of the battery.. A suit- 
able length of lamp cord is provided 
with an ordinary plug at one end to plug 
into an alternating current lamp socket. 

With the charging unit completed, the 
rectifier jars should first be formed be- 
fore connecting to the battery. For this 
purpose a 25-watt lamp is connected 
from the “B--” to the center terminals of 
the unit to serve as a resistance in place 
of the battery; and a 25-watt lamp is 
placed in the socket on the side of the 
unit. This will permit a current to flow 
through one half of the rectifier, when 
the unit is plugged into the AC line. 
The unit should be left connected in 
this manner for about five minutes for 
proper forming. Then the first lamp 
should be disconnected and reeonnected 
between the “B —” and the center ter- 
minals of tlie unit. 

In making this change disconnect the 
unit from the AC line. With the connec- 


. tions completed, plug the unit into the 


line again. This time the other half of 
the rectifier will be formed. After five 
minutes the forming process will be com- 
pleted and the first lamp may be taken 
off. 

When the unit is ready for use it 
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TOHC LINE 
THE GENERAL APPEARANCE OF THE CHARGER 


FIGURE 3: Before the rectifier jars are mounted in a wooden frame with three binding posts 
that should be attached to the storage “B” batteries as indicated, the plug may be connected 
to any alternating current lighting line of the correct voltage. 


would be well to obtain a milliammeter - 


(direct current) with a range of from 
zero to 500 milliamperes. - Connect the 
battery to the charger, as shown in Fig- 
ure 1; but connect the meter between 
the positive side of the battery and the 
“B+” terminal of the charger. .. When 


the current is turned on the amount of. 


the charging current will be indicated 
by the meter. 
At first it is well to use a 15-watt lamp 


' in the charging unit socket. If the charg- 


ing current is less than 100 milliamperes 
try alarger lamp. After the battery has 
been on charge for a few minutes, the 
charging current will drop somewhat. It 
is therefore best to keep the meter in the 
circuit for about 15 minutes and, if the 
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current drops too low, to put a larger 
lamp in the socket. 


The proper charging rate for storage. 


“B” batteries is usually given by the 
manufacturer in the literature which ac- 
companies the batteries. The usual rate 
is-about 220 milliamperes. After the 
proper size of the lamp is found to de- 
liver a suitable charging current, the 
meter is no longer necessary. 

The use of the meter is suggested be- 
cause it is impossible to give definite 
specifications for the proper lamp be- 
cause of the large number of variable 
factors which are involved, such as the 
exact voltage of the AC line, the resist- 
ance of the rectifier itself, and the volt- 


age of the batteries to be charged. 
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It is also well to connect the meter fo: 


id 


a moment between the “B—” termina 
of the charger and the negative side oi 
the battery, just to make sure that th 
other side of the rectifier is also function 
ing properly. Never connect the mete 
to the center tap of the battery, how 
ever, as the current flow between thi 
center terminal and the middle of th: 
pave is alternating current. 

If it is desired at times to charge a lov 
voltage storage “B” battery of 67% 
volts orless, it should be connected wit! 
its positive terminal to the “B+” term 
inal of the charger and its negativ: 
terminal to the center terminal of th 
charger. This will give the proper voli 
age relations from rectifier to battery 


The call of the “wide, open spaces” has taken the transmitting station of WGBS away from 
the crowded skyscraper district of New York to its new home at Astoria, L. I. where it is 


surrounded by water on three sides and flat open land on the other. 


The antenna is here 


being laid out at the new site, which was made necessary by the energy loss by absorption in 


N ew York’s steel frame buildings. 
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How I Made 
an Objet d'Art 


An illustration of what the 
radio fan. can do to install his 


| 
: My LC-26 
| 


receiver in a way that will 
harmonize with the atmos- 
i phere of his home. 


By EVERETT L. THOMPSON, Jr. 


HE ordinary receiving set can 

hardly be considered an objet d'art. 
But that is no reason why it cannot be 
made so. 

„An artistically finished cabinet and a 
well laid out panel will help the ap- 
pearance of the set itself, but how 
about the batteries and the loudspeaker? 
These accessories are no more beautiful 
and certainly have no more right to be 
displayed in the living room than has 
the refrigerator. And as it is practi- 
cally impossible to make batteries 
decorative objects, the next best thing 
is to artistically conceal them. 

It was with this idea in view that 
set out to design a cabinet that would 
itably house my LC-26 receiver— 
atteries and loudspeaker as well—and 
nat would be at the same time a thing 
beauty in itself. 
After a tour of the furniture shops I 
oncluded that if I was to get just what 
wanted I would have to design the 
ontainer myself. I found that there 
re cabinetmakers, who will not only 
ake and finish a cabinet after a cus- 
omer’s design, but who will help in the 
etails of design as well. 

` I decided upon the Chinese type of 
cabinet because it harmonized with my 
home and because it is undeniably 
beautiful in itself, with its rich but sub- 
dued colorings. And Chinese objects 
often give a distinctive tone when 
placed with furniture of almost any 
style, modern or antique. 

The results of my efforts are shown 
in the pictures that accompany this 
article. 

The color of the chest is hard to de- 
scribe; it is rather like old parchment, 
sear .and brown at the edges with 
raised decorations. It was copied after 
the decorations on old Chinese chests, 
and was done in old dull greens, gold, 
bronze, maroon and yellows. 

The entire surface is lacquer-cracked 
and gives the appearance of great age. 
The hardware is of heavy bronze, 
which has been artificially ‘‘aged” by 

acid and is but slightly burnished. 


A MODERN SET IN AN 
ANCIENT SETTING 


In this unusual chest a horn loud- 
speaker is concealed behind the grill 
at the top, while a compartment in 
the table houses the power plant of 
the receiver. Note that the panel 
arrangement has been considerably: 
altered by the addition of a volt. 
meter and a milliammeter and by 
the substitution of larger dials. 


| 


Open the doors and you will find the 
interior done in dusty old blue with 
decorations of old gold. The table is 
black lacquer with dull gold touches, 
and on it is a vague Chinese landscape, 
framed by the front panel. 

Of the circuit itselfi—the LC-26— 


little needs to be said. We all expected 
- great things of it and it has exceeded 


our demands. In this instance it has 
replaced with advantage a well-designed 
eight-tube superheterodyne. 

Notice. that the panel layout of the 
LC-26 recciver has been slightly 
changed. Large size Kursh Kasch 
pointer knobs cover the screw heads of 
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the variometer and rheostat. Two 
Weston meters which are controlled by 
jack switches have been added. They 
are of the new two-inch type which are 
exceptionally neat in appearance and 
easy to install. On the left is the 
voltmeter which reads zero to 71% volts 
and which is connected between the 
filament switch and the battery; this 
makes it possible to read the storage 
battery voltage, whether the filaments 
are lighted or not. 

The other Weston meter is a milliam- 
meter (range: zero to 50) which has 
been placed in series with the negative 

(Continued-on page 59) 
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manufacturers have been fairly consist- 
ent, in accordance with the old rule, in 
maintaining a length no greater than 
one and one-half times the diameter of 
| the coil. When this rule was adhered 
to it was a simple matter to locate the 
primary winding so that an efficient 
transfer of energy would be obtained 
between primary and secondary. This 
was true for several reasons, but chiefly 
- because the magnetic field of each 
secondary. turn becomes additive to 
form a comparatively strong resultant 
field which sprays far beyond the ends 
of the winding. - 

This disadvantage, from an efficiency 
standpoint, became an advantage for the 
coil manufacturer because, unless the 
primary was disposed sufficiently remote 
from the secondary, it became an easy 
matter to link the primary field with 
the greater portion of the resultant 
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| HOW THE AMOUNT OF COIL “PICK-UP” IS DETERMINED Secondary Olc, acinar Me- primary 
was placed externally, internally, dis- 
FicurE 1: An experimental set-up which contains an oscillator that tibuted ór confined at-one end ofA 
, supplies an electro-magnetic field in the surrounding space. The coil ) e a ane 
that Mr. N ne holds is picking up cone aerale energy from the secondary. 


large spiral-wound helix In toroid transformer design quite 
different conditions prevail in regard to 


5 this coupling, which have been appar- 

D O You r C oils ently overlooked by manufacturers with 
e few exceptions. 

Broadcast l With toroidal windings the old rule of. 


diameter-to-length, of course, cannot 
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If they radiate energy or if they pick it up be maintained. The small diameter 
in objectionable amounts, read this article _ each turn makes it necessary to hay | 
d learn how the present popular toroid imone LUNA ee eo mdu = 
an l pre popu ; ance. Because of the necessarily lar} 
type of coil may entirely eliminate this axial dimension of the tore (which | ` 

common nuisance. usually from 7 to 1044 inches) we c: 

| no longer locate the primary windi 

By IRVING NACHUMSOHN —as with solenoids—at one end of tl 


| secondary and still obtain an efficie 
S the present popularity of the toroi- light up a fairly large sized flashlight bulb. magnetic coupling—largely because wi 
| dal style coil merely a vogue brought In the design of solenoid windings such an undistributed primary its fiel 
| about by manufacturers to exploit the | 

| set builder and to confuse him with 
new tricks of intricate windings and 
| designs difficult to make at home? Or 
can it be proven that the toroidal coil 
has any advantages over the so-called 
ideal single-layer solenoid, or cylin- 
drical winding? _.. 

We will consider the term “solenoid” 
as applicable to all suchtypesof windings 
in which the magnetic field is not con- 
fined in a definite circular path. 

In Figure 1 is shown an oscillator 
which was used for measuring the un- 
desirable “pick-up” characteristics of 
the various types of windings. In actual 
tests all of the open-field coils picked up 
enough energy from the stray field of 
| the large oscillator coil (also a solenoid) 
i at a few feet distant to throw the needle 
of the thermocouple galvanometer to the 

end of its scale. The flat windings, such 
as spider-webs, pancake and a variety 
of weaved windings were the worst of- FiaurE 2: This diagram shows how the connections were mad: for the 


| fenders; some of them picked up suffi- radio-frequency oscillator that was used in these experiments on all 
ri cient energy at a distance of two feet to types of inductances which may be used in radio receiving set design. 


THE OSCILLATOR CIRCUIT WHICH WAS USED 
IN THE TEST 
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Dr. F. W. Aston, Distinguished Physicist and Investigator of “Atomic Twins”? 


The apparatus which Dr. Aston is using is that with which he investigated the twin atoms 
of neon, a very rare gas present in tiny proportion in the air, from which it is extracted and. 
used to fill neon glow-lamps and some other kinds of electric lamps. There are two kinds 
of neon atoms. One weighs 20, the other, 22 times the weight of the hydrogen atom. 
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All atoms are believed to consist, 
readers of this Department will remem- 
ber, of a central nucleus about which a 
number of electrons revolve, much as 
the planets of our solar system revolve 
about our sun. The central nucleus is 
not, however, a mere inert lump of mat- 
ter. It consists, we believe, of a num- 
ber of electrons and of a different 
number of the positive electric particles, 
or protons. The numbers of each vary 
for different atoms; the simplest atom, 
that of hydrogen, having only one pro- 
ton for its nucleus, while the extremely 
complicated atom of uranium possesses 
a nucleus composed, we believe, of at 
least 238 protons and about 150 elec- 
trons. 

We know very little about how the 
protons and electrons are arranged in 
the more complicated -atomic nuclei. 
If we did know this it might help us to 
understand some things which are 
still very mysterious; for example, the 
relations between matter and radiant 
energy. l 

When an element exists in twin forms, 
or isotopes, 1t is supposed that the nuclei 
of the twin types contain different num- 
bers of protons and electrons. 

For example, the metal lithium exists 
in two isotopes. One of these weighs 
six times as much as the hydrogen 
atom; the other weighs seven times as 
much. The first is supposed to contain 
six protons and three electrons; the 
second to contain seven protons and 
four electrons. Both, you observe, 
have a nuclear excess of three protons, 
so both are able to hold the same 
number, three, of the external or 
planetary electrons. It is these external 
electrons which encounter the outside 
world and which determine what we call 
the chemical properties of the atom. 
Accordingly both of the atomic twins 
of lithium look and act alike, just as 
human twins sometimes do. Only in 


their masses, or “atomic weights,” do 


they show that they are unlike. 

The chief accomplishments in the in- 
vestigation of isotopes have fallen to the 
share of one man, Dr. F. W. Aston, of 
the Cavendish Physical Laboratory, 
Trinity College, Cambridge, England.* 
His main method of study is to produce 
streams of ions of the element in ques- 
tion. An “ion,” you remember, is an 
atom which has lost one (or more) of its 
planetary electrons and possesses, there- 
fore, a positive electric charge. These 
ions are driven, by electric attraction, 
past the points of a powerful magnet or 
past a strong electric charge. Thus the 
ions are deflected, just as electrons are 
in a vacuum tube or in the cathode ray 
oscillograph. The amount of the deflec- 
tion depends, however, on the weight 
of the ion as well as on the intensity of 
the magnetic or electric force which does 


the deflecting. Accordingly, the mass 
of each ion can be measured. If the 
stream of ions divides into two or more 
streams, Dr. Aston knows that he has 
an atom which exists as twins, or 
triplets, or even as quadruplets. 

Most of the known chemical elements 


have now’ been examined in this way © 
` or in one of the other ways used to de- 


tect isotopes. The isotopes which have 
been found are given in the following 
list, a list which is of great interest and 
value to the atomic theorists who are 
now attempting, so vigorously, to pene- 
trate the mysterious nature of the 
atomic nucleus. The weights of the 
isotopes are given in the order of in- 
tensity with which they indicate their 
presence. 

The really strange thing about this 
table is not that there are so many 
isotopes, but that there are so few. The 
chemical classification of the elements 
has room for 92 of them, these being 
distinguished, of course, by the number 
of the external, planetary electrons in 
each. Most of these might easily exist 
so far as we now know, in at least six or 
eight isotopic forms. Yet few of them 
do. Less than one-third of the 92 pos- 
sible elements have been found to have 
isotopes. Nearly a third of the re- 
mainder (26 to be exact) are known not 


to exist in more than one atomic form. | 
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THE ELECTRIC TREE FARMER 
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‘Mr. Jose Gallegos, of Guatemala, succeeded 


in rejuvenating an ancient lime-fruit tree by 
placing wire antennas on its branches. 
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Chemical Number of Known Weights of 
Element Isotopes Isotopes 
Ms terms of si 
ydrogen atom 
Lithium 2 6 
Boron 2 11, 10 
Neon 2 20, 22 
Magnesium 3 24, 25, 26 
Silicon 3 28, 29, 30 
Chlorine 2 35, 37 
Argon 2 40, 36 
Potassium 2 39, 41 
Calcium 2 40, 44 
on 2 56, 
Nickel 2 58, 60 
Copper 2 3, 6 
Zinc 4 64, 66, 68, 70 
Gallium 2 ; 
Germanium 3 74, 72, 70 
enium 6 at Pa 76, 82, 77, 
Bromine 2 79, 81 
ton 6 84, 86, 82, 83, 80, 
Rubidium 2 85, 87 
Strontium 2 88, 86 
Zirconium 4 90, 94, 92—96 (2) 
Silver. 2 107, 109 
Cadmium 6 114, 112, 110, 113, 
, 111, 116 
Tin .8 120, 118, 116, 124, 
; 119,117, 122, — 
à 121 (?) 
Antimony +2 121, 123 
Tellurium 3 - 128, 130, 126 
Xenon 9 129, 132, 131, 134, 
136, 128, 130,— 
i 126 (?), 124 (?) 
Cerium 2 , 142 
Neodymium 4 142, 144, 146— 
145(?) 
Mercury 6 202, 200, 199, 198, 
201,204 -> 


_ * Dr. Aston’s researches were published, mainly, 
in a series of papers in The Philosophical Magazine 
(London) between 1922 and 1925. The investiga- 
tions up to 1924 are summarized in his book, 
**Isotopes,’’ second edition, E. Arnold and Co., 
London, 1924, 187 ‘pages. Some more recent 
determinations are given in ‘The Mass Spectra of 
the Chemical Elements, Part VI,’’ the Philosoph- 
ical Magazine (London), series 6, vol. 49, pages 
1191-1201 (June, 1925). The most recent sum-- 
mary is “Atoms and X-Rays”, by F. W. Aston, 
being extracts from his presidential address before 
the Réntgen Society (London), delivered Novem- 
ber 3, 1925, published in Nc@tre (London), vol. 
116, pages 902-904 (December 19, 1925). POPULAR 
Rapio is indebted to Dr. Aston for kindly per- 
mitting the making of the special photographs 
which are reproduced herewith. 


Electric Waves as Tree 
Rejuvenators 


Ir has been known for years to the 
plant scientists that electric .currents, 
or frequent electric discharges in the 
nearby air, will sometimes increase the 
growth of living plants. Systems of 
“electroculture,” so called, have been 
suggested and tried many times. Al- 
‘ways, the exact facts have been uncer- 
tain, doubtless because the growth of 
a plant is an extremely complicated 
thing, almost as complicated as the 
growth of a human being. In most of. 
the experiments, the surrounding con- 
ditions have been so imperfectly con- 
trolled that it has been possible to 
ascribe success or failure to something 
other than the electric relations. 

In spite of these uncertainties, an 
experience described by Mr. Jose Gal- 
legos, of Guatemala, is interesting.* 
Mr. Gallegos possessed a lime-fruit tree 
which was old and no longer vigorous. 
Having made some previous experi- 


_ments along the same line, Mr. Gallegos 


decided to discover what could be done 
for this tree by a dose of atmospheric 
(Continued on page 74) 


*In a letter to The Scientific American (New 
York), volume 134, page 201 (March, 1926). 
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perate your present radio set 
from the light socket 
with Balkite “B”and a Balkite Trickle Charger 


The radio set you now own will operate from the light socket. No 
changes are necessary. You need only add Balkite “B” at $35 and a 
Balkite Trickle Charger at $10. E 

Balkite “B”— the noiseless “B” power supply — replaces your “B” 
batteries entirely and supplies plate current from the light socket. The 
Balkite Trickle Charger keeps your “A” battery always at full charge, 
also from the light socket. If you like you may also purchase from your 
dealer an automatic switch that cuts out the charger and turns on Balkite 
“B” when you turn on the set. 

This type of installation is the last word in radio convenience and 
ease of operation. You never have to operate your set on a weak power 
supply or worry about replacing or recharging batteries. One turn of 
the switch and you have full, even power, exactly as required by the set. 
And because you always have full power you secure a quality of recep- 
tion possible in no other way. 

Both Balkite“B”and the Balkite Trickle Charger are entirely noiseless. 
Their first cost is the last? Both are permanent pieces of equipment with 
no bulbs, nothing to replace, break or get out of order. There is no fur- 
ther expense other than a negligible amount of household current. 

Thousands of radio owners have already made this simple addition 
to their sets. You can make it too, and convert your set into a light socket 
receiver. Ask your dealer. 

Prices slightly higher West of Rockies and in Canada 


Co Balkite 


| Radio Power Units 


MANUFACTURED BY FANSTEEL PRODUCTS COMPANY, INC., NORTH CHICAGO, ILLINOIS 


Sole License:s in the United Kingdom: Messrs. Radio Accessories Ltd., 9-13 Hythe Rd., Willesden, London, N. W. 10 
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How to Build the Improved Raytheon Power-pack 
(Continued from page 25) 


MODEL IV 


Fiaurs 10: Another variation of the improved “Power-pack” incorporating Thordarson 
transformer and chokes and the Dubilier condenser can. This model is very compact and 
3 employs the same circuit design as all of the other models. 
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MODEL V- 


` Fiaurs 11: This laboratory model is built with the same makes of apparatus as were used 


in the original Raytheon plate-supply unit as described first in Poputar Ranio for Novem- 

ber, 1925. Experimenters who have the old unit may convert it into this new unit by sub- 

stituting the condenser block for the old separate condensers. The unit uses the Acme trans- 
former and chokes and the Tobe condensers. 
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Contents of 
Acme B-Eliminator Kit 
Wiring Diagrams with 
complete instructions 


Baseboard . 

1 Acme B-4—Transformer 

2 Acme B-2—30 Henry Chokes 

1 Acme Condenser Block 

1 Bradleyohm. 

1 Raytheon Tube and Socket Wire 


Price $39.50 


Pado at right—Acme B-Eliminator, assembled from 
Photo below of factory-made Acme B-Eliminator 
Type E-1—~110 Volts, 60 cycle 
Factory 
a Made 
"h Price Ő, 


$50.00 


ne 
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You can easily make this 
Acme. b-Eliminator 


yourself 


The New Acme B-Eliminator Kit contains complete 
instructions and all the parts — 


T tone of the new Acme B-Eliminator 

Kits—take it home and lay out the 
full size diagrams on the table in front of 
you. It only takes a few minutes to fasten 
the parts to the baseboard and connect 
them up. All the parts are there and the 
baseboard, too, and easily-followed instruc- 
tions that explain each step. It’s.as easy 
as rolling off a log. You fellows who have 
tinkered with radio will do it in léss time 
than it would take to tell about it. | 


[Then you’ll have an Acme B-Eliminator and 
save the difference between the cost of the Kitand 
a factory-built Acme B-Eliminator. 


Advantages of the Acme B-Eliminator 


You get better quality and more distance, more 
volume, and no hum and no distortion. You 
can be sure of that. Also the Acme B-Eliminator 
maintains its voltage at all times and you get volt- 
ages up to 180 volts which prevents any chance of 
oo It will supply sets using up to 10 
tubes | 


ACME 


~ for amplification 


A. Permanent B-Supply 


When you invest in’'an Acme B-Eliminator you 
get a permanent B-Supply. No more running 
out to get new B Batteries. There’s nothing to 
wear out—the Raytheon Tube used has no fila- 
ment to burn out and will last for thousands of 
hours—the current cost is practically nothing. 


Send Coupon for both Booklet 
and Circular 


Send 10c. for our booklet, “Amplification with- 
out Distortion”’ which will tell you many things 
about improving the quality.of your radio recep- 
tion, together with special free circular on the B- 
Eliminator Kit, or. ask us to mail the free cir- 


cular. Check the coupon. 


ACME APPARATUS COMPANY 
Dept. C-11, Cambridge, Mass. 


Distortion” and circular on the B- Eliminator Kit. 
() Please send only free circular on B-Eliminator Kit. 
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MODEL VI 


Fiaure 12: Still another Raytheon “Power-pack.” This unit gives another variation of the 
improved ‘“Power-pack;” it uses the Precise transformer and chokes and the original Potter 


condenser can. A picture wiring diagram of this unit will appear in Part II. 


MODEL VII 


Figure 13: In this laboratory model the Jefferson transformer and chokes, that are put out 

in a handy form with a tube socket mounted on top of the unit,are used in conjunction with 

separate condenser units, instead of the usual “can” arrangement. (See Part II of this 
article for the constructional data, to appear in PopuLaR RADIO next month.) 


No choicer group of radio 
products has ever been em- 
bodied in a single radio re- 
ceiver. Not only are these 
manufacturers nationally 
known and accepted as the 
leaders in radio design and 
construction, but they have de- 
veloped for the S-C receiver 
many new features which 
will create a new standard in 
reception throughout the 
radio world. 


Represented Manufacturers: 


Belden Mfg. Co. 
S-C Wiring Harness 


Central Radio Laboratories 


Centralab Resistance 


Polymet Mfg. Corporation 


Fixed Condensers, Leak 
and Leak Clips 


Silver-Marshall, Inc. 
Variable Condensers, Coil 


Sockets, Coils, Tube Sockets, 
Vernier Dial, Mounting 
Brackets 


Thordarson Electric Mfg. Co. 


Equiformer Audio 
Transformers 


Poster & Co. 


Drilled and Processed Front 
Panel and Drilled Sub-Panel 


Yaxley Mfg. Co. 
Rheostat, Jacks, Switch 


All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY 
Send for this 


“Page 51 


The 
Single Control 
All Wave Receiver 


Designed by Silver, Cockaday and the engineering staffs of the seven 
manufacturers listed below. . . . Sponsored by Popular Radio Mag- 
Ai irp Endorsed and described by Radio News, Radio Engi- 
neering. .... Radio. % axe On the Air Magazine. .... Chris- 
tian Science Monitor and Newspapers throughout the country. .. . 
The new S-C Receiver is presented to the Set-Builder with an as- 
tounding introduction that is his best assurance of a performance that 
will live up to promise. .... An Introduction that compels atten- 
tion and respect . . . that speaks volumes of praise . . . that has 
been accorded only to the S-C Receiver. i 


NEW S-C FEATURES 


Perfected single control—Unlimited wavelength range—Extraordi- 
nary volume equal to that of many 6-tube receivers— 
Quality unsurpassed — Hair-line selectivity that 
brought KFI through a blanket of local stations into 
New York City with ample loudspeaker volume. The 
S-C is adapted to any standard cabinets, tubes, bat- 
teries or eliminators, and to practically all installation Y 
conditions. i N 


ASSEMBLED EASILY 


S-C assembly is a marvel of simplicity. A 
special, multi-color wiring harness elimi- 
nates soldeting, unless desired, and prevents 
error. With only a screw driver and a 
pair of pliers, even an absolute novice can 
assemble the S-C with perfect success in a 
few „hours. 


S-C Merchandising Co. 


GET THIS BOOK 


from your dealer or mail 
the coupon today! 


The S-C 
Merchandising Company 


64 E. Jackson Blvd. s" = " 64 E. Jackson Blvd., Chicago 
Chicago s” p” Gentlemen: Please find enclosed 25c, for which send me hand 
ns e book of the new SC Receiver. 
aa® 
= N 
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1991 Broadway 


Highest "B 


Voltage Output 


Mayolian produces a “B” volt- 
age up to 180, insuring great 


volume, sharp selectivity and | 


distortionless amplification. 
The detector voltage is variable 


from 0 to 60 volts; the radio 


frequency or medium voltage is 
variable from 40 to 110 volts. 


Raytheon Rectifier 


No filament tubes, chemicals or liquids 
of any kind are used in the Mayoli 
as a full wave rectifier, it employs the 
Raytlicon long. life -rectifier, the life 
A aaegey of which is practically 
indef nite. 


Guaranteed 


Mayolian is backed by the even ence 
reputation of the Ma ayolinn Ka dio Cor- 
poration and is absolutely guaranteed 
Type 609—$55 

Alternating cur- Type 607—$25 

rent, 110 volts, Direct current, 
60 cycles, com- 110 volts 

plete with tube. 

Yes—Mayolian costs more than other 
“B” eliminators, but—it does more. 


Mayolian Transformers, Chokes 
and Resistances 


for Building Raytheon Plate Supply 


Transformer No. 201 List pr. i .00 
Chokes No. 202 5.00 
Resistances 
es 5 and 7 eo 180 
Raytheon Tubes © “ 600 
sees olian resistances and other 
ucts are the result of years of 
experience in “B” Battery elimina- 
tion and especially designed for 
“B” supply ‘units. 


If your dealer cannot supply you, send 
us your order direct. 


Regular discounts to jobbers and dealers. 
Write for the Mayolian circular. 


“B SUPPLY 


p MAYOLIAN 
RADIO CORPORATION 


` New York City 


CONDUCTED BY WILLIAM G. H. FINcH 
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Turis department will keep you in touch with the latest inventions of interest on which patent 
rights have been granted, and which are significant. contributions to radio art. 


A Novel Mounting for 
Radio Apparatus 


Patent No. 1,567,562 was issued to 
Harold H. Young and E. A. Ryder of 
Keyport, N. J., for a common support 
which is designed to accommodate a 


number of radio instruments or parts.. 


An inspection of Figure 1 shows 
how a number of variable condensers 
and vacuum tube sockets are assembled 
in this invention into a common unit, 
in this way affording an improved 
method for the manufacture of receivers. 


A Novel System of Radio- 


Frequency Amplification 

SaMUEL CoHEN of Brooklyn, New 
York, was recently granted patent 
No. 1,560,292 for the radio-frequency 
amplifier system which is illustrated in 


 Figure2. 


This invention aims to provide a sys- 


tem of radio-frequency amplification, for- 


the reception of high-frequency signaling 


currents, which will give both straight » 


and regenerative amplification without 
distorting the signals received. . 
Another feature of the invention is a 
provision for a combined direct-amplify- 
ing electron tube system and regenera- 
tive-amplifying electron tube system 
which is associated with a detector cir- 
cuit. The amount of regenerative am- 
plification in these combined systems 
may be controlled so that undesired re- 
action with other electron tube cir- 


cuits in the system may be prevented. 

In addition, the invention provides 
for a regenerative compensator which 
may be connected in the stage of the 
radio-frequency amplifier which im- 
mediately precedes the detector circuit 
and which is so constructed that a large 
amplitude of radio-frequency energy is 
secured. This may be impressed upon 
the input circuit of the detector for oper- 
ating a responsive device. 

Finally, this invention provides for a 
coupling system which is interposed be- 
tween the radio-frequency amplifica- 
tion system and the detector system and 
which is constructed. so that the energy 
in the detector circuit is increased by 
regenerative action. Means are also 
provided here to prevent regenerative 
effects in the amplification stages which 
precede the coupling system and to 
allow regeneration, below the point of 
oscillation, in the coupling system. This 
is done so that the received signal energy 
may be impressed at large amplitude 
upon the detector. 

Proposals have been made to regulate 
regeneration in a radio-frequency ampli- 
fier by means of a potentiometer shunted 
across the filament circuit of the ampli- 
fier and connected to the grid electrode 
of the several tubes of the system from 
a variable contact member upon the 
potentiometer. 

By means of this method, regenera- 
tion may be stopped when the grids of 
the amplifier tubes are maintained at a 
positive potential. This method of 
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A NOVEL COMBINATION MOUNTING 
Figure 1: The general arrangement of the mounting device for a radio- 
frequency amplifier in which the condensers, sockets and coils may be 
fastened on a single unit which may be installed easily in any recetver.. 
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QUALITY PRODUCTS 


Pioneers—Now Leaders 


INCE B-Eliminators first attracted the eager experimenters Dongan has pioneered in 

the building of transformers and chokes. Our 15 years experience in the production 

of transformers gave us a big impetus. Our forward-looking engineers told us B-Elimin- 
ators would predominate eventually. 


TRANSFORMERS . Dongan has worked with Raytheon in the 


Manufactured for 25, 40, 50, and 60 cycles _ perfection of Raytheon B-Eliminators. Don- 
gan B-Power Units are one of the most 
important factors in the operation and per- 
formance of Raytheon B-Eliminators, and 
.were used by Laurence M. Cockaday in 
his laboratory model. Today we are supply- a 
ing the leading manufacturers of Elimina- 
tors with Dongan B-Power Units. No matter 
what type you build we can supply you— 
mounted or unmounted types. 


509 Full Wave For Raytheon Tubes. 
Pee Full Wave For R. C., A. UX 213 Tubes. 


538 Half Wave For Cunningham ex 316-B Tubes. 


Sel For Gusdinchos CX S16 Tubes. Set Manufacturers 
To be used with Power Amplifier Units. . Å i OE 
($7.00 List) Planning 1926 Production 
CHOKES 
—— AUDIO TRANSFORMERS of Dongan 


design have been standard equipment in 
leading sets for three years. When design- 
ing your new sets for the 1926 season take 
` advantage of our new, improved audio 
transformer. Arrange for sample orders. 


514-20 Henry—$5.00 List - ‘ONGANL 


(Our specification of 539 Output Choke is ii for 
bridging across loud speaker.). 


Raytheon Tubes—$6.00 List 


Build Your Own B-Eliminators! You can do it easily with Dongan 
Fans— B-Power Units—simply constructed and inexpensive. You'll be happily surprised 
at the wonderful results you’ll get with your set. l 


If Your Dealer Cannot Supply You Send Money Order Direct ` 
Dongan Electric Manufacturing Co. 
2983-3001 Franklin Street, Detroit, Mich. 


Transformers of Merit for 15 Years 
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Just plug in 

and get clear, 

oud reception 
instantly 


MinimizesStatic and 
Interference — Ends 
Summer Worries 


ERE is the quick, easy 
way to good summer 
reception—the 


ELECTRAD LAMP 
SOCKET ANTENNA 


Just screw it into any lamp 
socket or outlet in the house, 
and you have loud, clear re- 
ception, with a minimum of 
static and of interference 
from neighboring sets. 

The Electrad Lamp Socket 
Antenna helps you get dis- 
tance. It does away with all 
lightning worry. Uses no 
current. No danger. 


Every one tested and certified electrically. 
U.S. price 75c, Canada $1.10, at good 
radio stores and counters. For safety’s 
sake insist on Electrad. 


For Clearer, Purer 
Reception, Do This 


Place an ELECTRAD AUDIOHM 
across the secondary of your audio- 
transformer. Then you will enjoy 
your radio. Kills distortion, elimi- 
nates squeals and howls. Fits all 
audio-transformers. Easy to attach. 
For sale at all good radio stores and 
counters. U.S. $1.50, Canada $2.10. 


For perfect control of tone 
an volume use the 
ELECTRAD 500,000-ohm 
Compensator. 

For free hook-up write 
428 Broadway, N. Y. City 


ELECTRAD 


Inc. 


New York City 


Oa e a a eE E M 


-aea ae e e 


control, however, is not an efficient one 
as distortion of the signaling energy is 
introduced, and the amplification is 
considerably reduced. 

With the regenerator compensator 
method, which is employed in this in- 
vention, these disadvantages are over- 
come as the grid electrodes are main- 
tained at all times at a negative poten- 
tial. 

The amount of regeneration is con- 


-trolled by the amount of counter E.M.F. 


which is introduced into the circuit, the 
amplitude of which may be equal to or 
greater than the regenerative E.M.F. 
In all cases it can be made equal but 
opposite in phase to the regenerative 


By the arrangement of the regenera- 
tive compensator, which is employed, 
the sensitivity of the system is greatly 
increased. The regenerative action of a 
tube is employed at such an adjust- 
ment that it operates in a way that pre- 
vents distortion in the system. 

To secure this result, the amplifying 
tube next to the detector tube should be 
allowed to operate in a state of regenera- 
tion. 

At the same time means are provided 
for preventing regeneration by self- 
excitation in the tube circuits which im- 
mediately precede the regenerative com- 
pensator. 

By the use of a variable capacity of a 
special character, which is connected 
with an independent winding which 
forms a part of the primary circuit of 
the inter-valve coupling transformer, the 
amount of regeneration may be con- 
trolled as desired. The grid electrode of 
the tube in the regenerator coupling cir- 
cult is maintained permanently at a 
negative potential. 

The regenerative compensator con- 
sists of two parallel electrodes or plates 
whose capacity is equal to approxi- 
mately five times the grid-plate capacity. 
A movable member or electrode is 
placed within the center of the parallel 
plates. This movable plate has an area 
slightly larger than the area of the par- 
allel plates. When the entire area of the 
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ELECTRAD 


movable plate is in the electrostatic 
field of the parallel plates, the electro- 
static capacity between the parallel 
plates is reduced to a minimum by 
means of the circuit arrangement. 

The regenerative action is obtained in 
the stage of amplification immediately 
preceding the detector. The output cir- 
cuit of this tube contains a pair of coils 
which form the primary winding of the 
coupling transformer. These two coils 
have the same number of turns but they 
are wound in opposite directions. 

The amount of regeneration in the 
circuit is controlled by the magnitude 
of the counter E.M.F. which is intro- 
duced into the circuit; and this is ad- 
justable over a wide range by means of 
the special condenser and one of the 
coupling inductances. 

The antenna, 1, is connected with 
ground system, 2, by the primary wind- 
ing, 3, of the tuning transformer. The 
secondary winding, 5, is inductively re- 
lated to the primary winding, 3; and it 
is tuned by the variable condenser, 6, 
to the frequency of the signals which it 
is desired to receive. 

The first stage of radio-frequency 
amplification includes the electron tube, 
7, which contains the filament electrode, 
8, the grid electrode, 9, and the plate 
electrode 10. The input circuit of the 
tube across the grid electrode, 9, and 
the filament electrode, 8, is connected 
with the tuned circuit, 5 and 6. The 
output circuit of the tube, 7, includes 
the primary winding, 11, of the radio- 
frequency coupling transformer, 15, 
with one end of the winding, 11, con- 
nected to a source of “B” battery poten- 
tial which is represented at 14. 

The secondary winding, 16, of the 
coupling transformer, 15, is tuned by 
the variable condenser, 17, and is con- 
nected to the input circuit of the elec- 
tron tube, 18, to form the second stage: 
of radio-frequency amplification. The 
output circuit of the tube, 18, includes 
the primary winding, 19, of the cou- 
pling transformer, 20, and the source of 
“B” battery potential, 14. These 
tubes, 7 and 18, are connected in such 


THE STABILIZING CIRCUIT 


Figure 2: In this diagram Mr. Cohen's ar 

rangement of the circuit constants is shown 

and the resistance-capacity stabilizing method 
which he employs. 


The Taper Pate 
Type “E” 
with straight frequency 
tuning characteristics 


All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY Page 55 


Acclaimed! 


By Every prominentengineer whohasseen 
them, Taper Plate Ty pe E Condensers rep- 
reseni che foremost step in condenser de- 
sign since ‘the original low-loss metal 
endplate, first made by Cardwell five ` 
years ago. 


(CAXTON Cockaday—Lynoch— Best -Wing 
—Neely—the list of those who specify Taper 


| 
| 
: | 

- Plate Cardwells reads like a roster of the greatest | 
_ Technical Editors of Radio. , 4 


The Taper Plate Type £ Receiving Condenser is 


_ designed to be practical rather than theoretically 


perfect. Its tuning characteristic is straight fre- 
quency over the lower part of the scale, tapering | 
to approach straight wave-length at the top. Full 

size plates, far heavier than ever used before, 

assure positively permanent calibration. 


very, low portion of the scale only, changing toa 


| 
The Type C approaches straight frequency on the | 
modified straight wavelength as capacity is | 

? | | 


gocreesed: | | The Type “C” has a 
Type “C” Type “E” Capacity — Pri re . 

Aia os (Mmfds.) ees |1 modified straight wabe 
168-C ——s«167-E 150 $4.00 . X . 
AVI0-C) 2 168-Eey S 250 4.25 | length tuning curve 
eft AT ACy 169-E 4. 45350 4.75 | y 

172-G e 192R es 500 5.00 l i, 


The Allen B. Cardwell Mtg. Corp. z 
8LPROSPECT STREET, BROOKLYN, N. Y- 


- Sc. in stamps 

brings this 
booklet on 

- theBescSuper- 

_ Heterodyne., 


5c. in stamps 
brings this 


_ theBestSuper- 
Heterodyne. 


booklet on. 


If your dealer can’t ES 


supply you, order — 


direct. Write for. 
illustrated catalogue 
and handbook. 


If your dealer can’t 


supply you, order : 


direct. Write for 
~ illustrated catalogue 
and handbook. 
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Save Your 
Set from 
Lightning 


Yo never know what lightning ` 

will do and any radio set which 
is without the protection of a light- 
ning arrester is at the mercy of a 
storm. 


The National Board of Fire Un- 
derwriters specify that an approved 
Radio Lightning Arrester must be 
used with all out-door aerial instal- 
lations. 


Protection is easy. Insure your 
insurance and save your set with a 
WIRT LIGHTNING ARRESTER 
(listed as standard by the Under- 
writers’ Laboratories). The cost is 


a trifle. | 
THE WIRT LIGHTNING AR- 
RESTER is an approved air gap 


type, made of bakelite giving am- 
ple insulation, with brass terminals 
moulded in bakelite, far enough 
apart so that there is no leakage. A 
“petticoat” of bakelite shields the 
arrester from water and dust. Hand- 
some and rigid. Lasts a lifetime. 
Easy to install. Full directions on 
Ox. 


Don’t wait for a warning from the 
elements—it may be too late then. 
Install the WIRT LIGHTNING 
ARRESTER—now. 


When you in- 
your 
T 


` wire. It keeps 
the wire at the 
proper dis- 
tance, pro- 
vides perfect 
insulation, and prevents wear and tear on 
the wire by preventing sagging and swaying. 


The Wirt Lightning Arrester is listed as 
standard by the Underwriters’ Laboratories, 


Wirt Lightning Arrester, $1.00 
_ Wirt Insulator ...... .35 


SOLD BY LEADING RADIO DEALERS 


Wirt ( J OMPANY 
PHILADELPHIA PENNSYLVANIA 


Makers of DimeA-Lite ` 
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a manner that the tendency of the tubes 
to oscillate or regenerate is annulled. 

The resistances and capacities, R4 and 
C4, are electrically’ related to the in- 
herent tube capacities for shifting the 
phase of interfering currents with re- 
spect to the phase of the signaling cur- 
rents. | 
Regeneration in the tube circuit, 23, 
is controlled by means of the regenerator 
compensator, 28, which comprises the 
parallel electrodes or plates, 30 and 31, 
between which the movable member or 
electrode, 29, is positioned in such 
manner that the special relation with 
plates, 31 or 30, may be regulated at 
will 
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FREE! 


12-Cell—24 Volt Storage ‘B’ Battery 


Positively given free with 
each purchase of a WORLD 
“A” Storage Battery. You 
must send this ad. with your 
- order. WORLD Batteries 
are famous for their guaran- 
teed quality and service. 
Backed by years of successful x 
manufacture and thousands ` DS 
of satisfied users. Equipped 
with Solid Rubber Case, an in- 
surance against acid and leak- 
age. You save 50 per cent 
and get a 
2-Year Guarantee Bond in 
riting 
WORLD Battery owners “‘tell their friends.” That's our 
Lest pro-fof performance. Send your order in today. 
Solid Rubber Case Radio parene 


mae a NT. 


A radio-frequency coupling trans- 
former, 26, is connected in the output 
circuit of the tube, 23. ‘This coupling 
transformer includes a pair of primary 
windings, 24 and 25, each having the 


:, 6-Volt, 1 A 25 
Same number of turns but wound in S-Volt! 120 An ee MILS 
f 6-Volt, 140-Amperes 14.00 


opposite directions. Each of the pri- 
mary windings, 24 and 25, are cumula- 
tively coupled with the secondary wind- 
ing, 27, which connects through the 
grid-leak and the grid condenser, 32, to 


Solid Rubber Case Auto Approved and List- 
les ed as Standard by 
e $11.25 
. 13.25 


Leading Authori- 
ties 


ate, Z 16.00 

SEND NO MONEY Just, State battery 

ship day order is received, by i 
Express C. O. D., subject to your 
al. FREE 


the input circuit of the detector tube, | examination on ‘arriv far Radio o Latonu 
ery included 

33 l Offer: 5 per cent discount for cash | torles, Radio Broad- 

° ; , . in full with order. Buy now and Radio We grateries, 

The responsive device, 34, is oper- per Gent avin te ee at d0 aca Letar. tage 


ated in the output circuit of the detector 
tube, 33, and the tap connection, 35, 
which is taken from the “B” battery, 14. 

The filaments of all of the tubes are 
heated from the battery, 12, while a by- 
pass condenser, 36, is shunted across 
batteries 12 and 14. l 

Referring more particularly to the 
regenerator compensator, 28, the pri- 
mary winding, 25, is connected with the 
movable plate or electrode, 29. The 
fixed plate, 31, is connected with a point 
in the opposite circuit of the tube, 23, 
at one end of the oppositely wound. 
primary coil, 24. 

The fixed plate or electrode, 30, is 
connected indirectly with the opposite 
end of the primary winding, 24, through 
the primary winding, 19, of the coupling 
transformer, 20, in the output circuit of 
the preceding stage of radio-frequency 
amplification which is formed in circuit 
with the tube, 18. The plate, 29, has 


WORLD BATTERY COMPANY 
1219 So. Wabash Ave. 


Dept. 3 CHICAGO, ILL. 
For 


ete a 


BARA WIK’S 
NEW 1926 RADIO GUIDE 


Take Advantage of These Bargains 


(KEEK EER EEE] 


47.95 
McLaughlin 8-tube Su 82.50 
Six per 46:50 


a larger area than the other plates, 20 « u a Btiver Six.......... 0.0 
“ « è “ Rilyver Autodyne........ 58.50 
| and 31. “aora pero mning-Drake circuit. 34:50 


u 
Guaranteed 201A t tubes... cee 
“ 45 V large B batteri 


The regenerator compensator is so 
proportioned that the tube, 23,. will 
operate at maximum efficiency in a con- 
dition of regenerative amplification for 
increasing the amplitude of the received 
energy for the detector tube, 33. 

While this invention, in the descrip- 
tion, is applied to a three-stage radio- 


direct from this ad, enclosing remittance and 
will be shipped you at once. All merchandise guar- 
an 


Write today for our New 1926 Radio Catalog and 
Builders Guide, showing radio's newest creations. 
Also please include name of another radio fan when 
writing. f 

B pree i e a FG OR ay Be, 


r Send me my copy of your new Radio Catalog and 
t Builder's Guido. 
i 


frequency amplifier it is evident that it | i Name............ccccccccccceccccceceeveneeves 

| is applicable to many modifications of | © Address... nnna. 
multi-stage amplifier circuits. aa OT ek cine E E Coser Rutretad ea ate E 
Address .......2 0000. reer ae ee RET ee eee 


Jim: “Do you know how to eliminate 
static?” 

Bill: “No.” 

Jim: Turn off your radio. 
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Figure 3: A cut-away view of the new loud- 
speaker unit with multiple diaphragms. 


A New Multi-Diaphragm 
Loudspeaker 


An improved type of loudspeaker is 
described in patent No. 1,566,928 which 
was issued to M. C. Rypinski. The de- 
tails of its construction are shown in 
Figures 3 and 4. , 

This invention relates to a particular 
type of electromagnetic loudspeaker for 
use in radio reception. - Its purpose is 


Fieure 4: These two drawings show the 
details of the multiple discs which are used 
as diaphragms. 


to provide a loudspeaker which is con- 
structed so that the tone quality of the 
reproduced sound is greatly improved 
over that given by most loudspeakers. 

In addition the invention aims to pro- 
vide a construction of loudspeaker 
which has a plurality of concentrically 
positioned diaphragms of differing nat- 
ural periods which are operated simul- 
taneously from the same electromag- 
netic operating mechanism in order to 
reproduce sound efficiently over a broad 
range of tone frequencies. 


RAYTHEON 


The tube that perfects the B eliminator 


RAYTHEON is more than the name of a new type rectifier. It is 
the symbol of a research laboratory, the mark of an organization of 
engineers. Radio manufacturers, radio editors and radio dealers 
appreciate the value of Full Wave Rectification, No Filament, No 
Chemicals, Ample Voltage and a Sixty Milliampere output. ` Price 
six dollars. 


RAYTHEON B eliminators or specially designed parts for home-built 
units are made and sold by these and other well-known manufacturers: 


Acme Apparatus Co. Mayolian Radio Corp. 
All-American Radio Corp. © Modern Electric Mfg. Co. 
Dongan Electric Mfg. Co. Thordarson Electric Mfg. Co. 
General Radio Co. Tobe Deutschmann Co. 


Jefferson Electric Mfg. Co. Webster Co. 


RAYTHEON MANUFACTURING COMPANY 


| Cambridge, Massachusetts 
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3 Does the A Borealis 
À Radio Cabinet of Beauty and Elegance fect Radio Reception 


Affect Radio Reception? 
Direct to You at Lowest Cost 


(Continued from page 14): 
Lid splined both ends to prevent warping..- 


at least minimized. We must now 
Nickeled piano hinge—Tull length. study, apparently, a whole new source 
Nickeled lid support of artistic design. 


of possible radio disturbance. 
Anti-vibration cushion feet (not visible in cut). It is not probable, the scientists tell 
Edges of lid moulded to match bottom. 


! 1 us, that the Aurora Borealis is itself 
Shipped securely packed in strong carton. directly responsible for the radio dif- 


Prompt shipment. Big stock ready. 


Hardwood, Rubbed Solid Black 
$ Mahogany uerican 
7x18x7% 
or 10 in. deep $3.50 $5.00 
7x21x7% 

or 10 in. deep 3.75 5.25 
7x24x7% 

or 10 in. deep 4.00 5.50 
7x26x7% 

or 10 in. deep 4.75 ' 6.25 
7x28x7\% 

or 10 in. deep 5.50 7.00 
7x30x7 4% 

or 10 in. deep 6.00 8.00 

Add 25c. for “E-Z” Fone plug. 


price is sent with 
order. 

Prices F. O. B. 
Hickory, N. C. 
Order express 
shipment, often 
cheaper than mail 
and much safer 
from damage. 


FREE WITH 
EACH CABI- 
NET a glued-up 
stock non-warp- 
uA. ing -inch 
= BASEBOARD. 


Free Catalogue. 


‘THE SOUTHERN TOY COMPANY, INC. 


Dept. N. 


MORE PROFITS 


for the 


PROFESSIONAL 
SET BUILDER 


E have an unusually 

interesting proposi- 
tion to make to the man 
who is now building (or has 
the ability to build) radio 
receiving sets for resale. 


This is a real opportu- 
nity. Write to-day for full 
information. 


Gearhart-Schlueter Radio Corp. 


714 Voorman Ave. 


Fresno, California 


HICKORY, NORTH CAROLINA 


VARIODENSER 


Results in easier tuning, more distance, 
volume and clarity ~ greater stability. 
Indorsed by leading radio authorities 

cenre9 A slight turn obtains 
Model N correct tube oscillation 
on all tuned radio frequency circuits. 
Neutrodyne, Roberts two tube Brown- 
ing-Drake, McMurdo Silver’s Knock- 
out, etc., capacity range % to 20 
micro-micro farads. 
Price $1.00. 


éen? with grid clips obtains 
Model G the proper grid ca- 
pacity on Cockaday circuits, filter and 
intermediate frequency tuning in het- 
erodyne and positive grid: bias in all 
sets. Capacity range .00016 to .00055 
a .0003 to .001 micro farads. Price 


X-L PUSH POST- 


Push it down with your 
thumb, insert wire, re- 
move pressure and wire 
is firmly held. Releases 
instantly. Price 15c. 


X-L Radio Laboratories 


2422 LINCOLN AVE., 
CHICAGO, ILL. 


ficulties. More probably both the 
Aurora itself and the radio troubles are 
parallel effects of some still greater 
cause, possibly a cause located in the 
sun. The luminous discharges which 
compose the banners and streamers of 
the Aurora are believed to be of elec- 
trical nature. They occur very high up 
in the atmosphere, perhaps as much as 
three hundred miles above the earth’s 
surface. At that altitude the air is so 
thin that it is scarcely more than a per- 
fect vacuum. It is probably much less 
dense,- indeed, than the vacuum inside 
the most highly evacuated of the radio 
tubes. Obviously, nothing of the nature 
of flame or luminosity by heat could 
occur in an atmosphere so extremely 
tenuous as this. A much closer parallel 
to the kind of excitation which pro- 
duces the Aurora light is to be found, 
doubtless, in the luminosity created by 
an electric current inside the very small 
residual gas in a vacuum tube. 

The ultimate source of this electrical 
excitation which causes the Aurora is 
unknown. Quite possibly the phenom- 
enon is due to streams of electrons ar- 
riving from the sun. On the other. 
hand, it may be due to some form of 
electric-magnetic waves from the sun or 
to some interaction between solar elec- 
tric forces and the electric charges and 
magnetic field of the earth. It is ob- 
served that the magnetic disturbances 
which affect telegraph lines tend to be 
most frequent and most violent at times 
of many sunspots. 

During December and January, when 
the magnetic and radio disturbances 
were at their worst, the astronomers re- 
port also the presence of several un- 
usually large spots on the sun. Sun- 
spots are known to involve vast mag- 
netic and electric disturbances in the 
sun’s atmosphere. Just how these dis- 
turbances affect the earth and produce 
the Aurora is something upon which the 
scientific experts do not seem to have 
reached complete agreement. 

That such electromagnetic distur- 
bances would be likely to affect radio 
transmission follows from the newer 
theories of the propagation of radio 
waves. We used to think of radio waves 
as travelling through the empty ether, 
being unaffected by any material sub- 
stance unless that substance happened 
to be a conducting wire. We now know 
that this simple picture of radio prop- 
agation is not an adequate one. The 
upper levels of the earth’s atmosphere 
contain a vast number of electric par- 


| ticles in the form of ions and free elec- 


trons. These ions and electrons affect 
the passage of radio waves through these 
upper levels of the air. The ions are 
probably affected also by the sunlight, 
the electromagnetic waves and the 
streams of electrons which reach our 
earth from the sun. Anything which 
alters, as these solar forces may well do, 


the amount or character of the ioniza- ` 


tion of the upper air, is reasonably sure 
to affect in some manner the movement 
of the radio waves. | 

The natural interference accompany- 
ing the Aurora will probably be very 
difficult to cure or to minimize. How- 
ever, with the remarkable devices now 
available for radio transmission and re- 
ception, it is believed to be well worth 
while to carry as far as possible the in- 
vestigation of the actual causes of these 
Auroral relationships. 

Fortunately, these unusual electrical 
disturbances do not occur every winter; 
so the difficulties and failures of this 
year should not be allowed to discourage 
the holding of another international test 
next winter. Perhaps the sun and the 
Aurora may be kinder and grant us 
better success. 


How I Made My LC-26 an 
Objet d Art 
(Continued from page 39) 


plate lead. It permits the reading of 
the plate current passed by all of the 
tubes; and it is controlled by a single- 
pole double-throw jack switch. 

The center tuning control is a Gee- 
Haw dial with a ratio of 100 to 1. 
Directly above the dial is a jeweled 
pilot light which indicates when the 
filaments are lighted. 

Two Western Electric loudspeakers 
connected in series are used to give 
more even reproduction. A horn loud- 
speaker has been placed in back of the 
grill work of the cabinet while at the 
opposite side of the room is placed a 
cone speaker which is decorated in 
keeping with the cabinet. 

Behind the front panel of the table 
(which is readily removable) is a com- 
partment which affords ample space 
for any power supplies of today or the 
future. An Acme “B” Eliminator, 
using the Raytheon tube, supplies the 
plate current. A “B” voltage of 160 
volts is used on the audio amplifier 
tubes, about 20 volts on the detector, 
and an additional tap with a variable 
resistance supplies the radio-frequency 
tube with about 90 volts. 

A Gould Unipower, which is a storage 
battery and a variable trickle charger 
all in one, furnishes the filament 
current. 

Altogether the container may properly 
be regarded as an object of art. And 
it offers suggestions to every owner 
who wants his receiving set to harmon- 
ise with the surroundings in his home. 


WORLD'S GRE 
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Bram and instructions for wus y motched units. complete with 
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identical units 
which have made 
A Hs. yp; the FRESHMAN 
SEAN) A /, MASTERPIECE 

. KA ` Sactory built Re- 
“CEA ceivers the 
GG Za World's Greatest 

ay Radio Sets. 


Straight Line Wave Length 


Condensers With Low Loss 


Self Balanced Coils + + * 


Complete instructions for building this 
powerful five tube receiver, written in 
plain everyday English, together with 
actual size schematic wiring diagram, 
are furnished with every HMAN 
“TRF” Kit. a a a s “ 9 


Sold by Authorized 
Freshman Dealers Only! 


CHAS. FRESHMAN CO., Inc. 


Freshman Building 2626 W. Washington Bivd. 
New York Chicago 
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» Raytheon 
POWER - PACK 


eseeaeneeeoveve evans eoereveveerse 


1 Condenser Corp. multiple condenser for 
Raytheon circuit five units of 2, 8, 1 and 
Ro oe E vely with a common 


1 Alpwap socket... 0. ccc cee ccc ewe eee 

1 Bradleyohm No. 10—10,000 ohms........ 

1 Cr EE EE SE E 

1 @eeeaeaoete oe 

| Hardw ip eee -35 
pompos ding post strip.........-. . 

1 pr.small brass brackets. ......s.essssese. .25 


Complete 
Parts 


$42.85 


a 


Receiver 
Parts 


S-M antenna colls; Nos. 110A and detector Total 
No. 


coll 114A, eq uipped with 2 No. 
coll sockets Bi esoo eto densers No. 316, $7.00 
ondenser 
i S it Veria Í vernier dial No. 801..... 13.75 
4 SM tu sockets, type 610......seseeecoes 2.00 
2 ord: n S-C power transformers........ -90 
1 Polymet mica fixed condenser, .002 f .40 
1 lyme ca fixed condenser, .005 .60 
1 Folymet gridieak, 2megohms...........-. 26 
1 Polymet mica fixed e ondenser, equipped 
with eridieak cli * 0018 m Yn 45 
1 Yaxley rheostat, 0.16 6K, 6 ohms arer a enS 1.35 
1 Carter Switch ...sssessossseosessesecooo 50 
1 er No. 101 Jack... ... cece ccccreene 50 
1 er No. 102A Jack... ...-c cere ccc cesen . 
1 Gentraiab variable resistance, 25. 000 ¢ ona: 2.00 
| 1 James Jr. amaga Ana 00645 ron 1.50 
eason moun : 
i Belden 8-C connecting harness............ 4.00 
(panel; 7s tai drilled & & engraved a 
Paved Aa h 6 1-2 z 17 inches 


Complete 
noe 


$55.00 © 


| Cockaday 
L.C-26 


Receiver 
Parts 


PARTS AS USED BY MR. COCK ADAY IN BUILD- 
NG HIS LABORATORY i 
1 General Radio variometer, type3269, Sauiged with sles 
rheostat kno 


ROTHER eeHe Se MEDHESOSCOTHHEHEF OVER SA CAs 


IMU “itera 


aa 


nob; osoesosoccecooasooeonosooooes 2.25 


eoee ee se aesSsenseeenassonee 


“600 tion .0003 mfd acct ce C8 oe roerarenese es eenecace 
1 Micsmold fixed condenser, pet mid nee oe bases eres 


MOB ccccccr ve nasseseresevovssecs 
eeeeee sere seseneseosesare 


Beeeoeoe et ee ea es See eves seSCeGearanee 
eseneee tone 

eaneceesaeseeesteses 
eeeoeresaresseFebReGotan 


i eect oe prairie t to 
| 
pats © $59.75 


(inoluding 1 Baksiitedrilled and engraved Pane! 8 x 23°) 


Mail Orders Shipped the Same Day They 
are Receired 


HEINS & BOLET 


Radio and Electric Supply 
i Corporation 
WHOLESALE AND RETAIL 
44 Park Place, New York 
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WHAT READERS ASK 


Conpuctep BY Hucs S. KNOWLES 


-In justice to our regular subscribers a nominal fee of $1.00 per question is charged to 
non-subscribers to cover the cost of this service, a 


and this sum must be inclosed with the letter 


of inquiry. Subscribers’ inquiries should be limited to one question or one subject. 


The Hammarlund Roberts 
Circuit 


QUESTION: I recently read a descrip- 
tion of the Hammarlund-Roberts re- 
ceiver and I should like to build one. 
However, I have been unable to obtain 
a list of the parts necessary and the 
circuit diagram. Would you mind pub- 
lishing this information? 

J. BARDIN 


ANnswER: The PTAA of this receiver 
is shown in Figure 1. 

You will need the following parts: 

L1, L2, L3, L4 and L5—Coils, set of 
“Hammarlund-Roberts; 

VC1 and VC2—Variable condensers, 
.0005 mfd. SLF, Hammarlund; 

: VC3— Variable condenser , Hammarlund 

“Midget”; 

C1—Fixed condenser, .006 mfd_.; 

C2—Fixed condenser, .002 mfd.; 

GC—Grid condenser, fixed, 00025 mfd. 

GL—Grid-leak, (value varies with de- 
tector tube), Durham metalized or 
similar noiseless type; 

R1i—Rheostat, 25 ohm, Carter “Imp”; 

R2, R3, R4 and R5—Filament contro 

cartridges, Amperite 1-A; 

R6—Resistance, fixed, 4 ohm; 

AFT1 and AFT2—Transformers , audio- 
frequency, Rauland Lyric; 

J—Jack, oe circuit; 

S—Switch, lament, Carter “Imp”. 
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These are the parts which are necessary 
in assembling the receiver. In addition 
you will need the following parts which 
are not lettered in the diagram: 1 Hammar- 
lund-Roberts foundation unit (which in- 
cludes the pe, brackets, wire and so 
forth;. two 4- dials; one 134-inch dial; 
5 Na-ald “De S hae” sockets and 5 pairs 
of Union phone tip jacks. 

Although other parts may be sub- 
stituted we suggest that you use the ones 
recommended as they have all been care- 
fully chosen. In addition, the panel is 

ed for these particular units. 


The arrowhead on the inductance, L1, 
indicates that its value may be changed. 
For this purpose a flexible lead is provided; 
and it may be connected for three differ- 
ent inductance values of the primary. 
The higher values of inductance give more 
volume but there is a decrease in selectiv- 
ity. A good compromise may be found 
for your particular antenna by experiment. 

The variable condenser, VC3, is used 
for balancing and also to prevent the 
radio-frequency tube from oscillating or 
feeding back energy from the detector 
through the inter-electrode capacity of the 
first tube, to the antenna circuit. 

To set this balancing condenser, tune in 
a station of moderate intensity. Then 
turn off the rheostat (this rheostat is in 
the filament circuit of the radio-frequency 
tube and may be used as a volume control) 
and adjust the condenser, VC3, until a 
position is found which gives a distinct 
minimum in the signal strength of the 
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received station. Next light the filament, 
retune carefully and then repeat the 
whole process. This time there should 
be a more distinct minimum point. 


The two “C” batteries may be in one 


unit with taps taken at approximately 4.5 
volts negative and 4.5 to 9 volts negative, 
respectively, for the radio-frequency am- 
pizar and for the first two stages of audio- 
requency amplification. 

The fixed resistance, R6, insures that 
no more than 5 volts will be applied to the 
filament of this tube. 


A Simple Non-Distorting 
Volume Control 


QuesTION: Is there some way in 
which I may control the output of my 
receiver without making a radical 
change in the wiring or using many more 
parts? I have a receiver which uses 
& stage of transformer-coupled and two 
stages of resistance-coupled audio-fre- 
quency amplification. I have tried 


using a variable resistance across the . 
secondary of the transformer and lower- | 


ing the filament current in the amplify- 
ing tubes; but I don’t like the resulting 


quality. l 
JAMES PETERBOROUGH 


ANSWER: Either of the two systems 
shown in Figure 2 may be used. Both 
permit good control of volume without 
varying the characteristics of the ampli- 
fier. Thus neither introduces distortion. 

As the transformer is essentially a power 
device its characteristics are governed by 
the load on the secondary. ` When a nega- 
tive bias is used on a 201-a type tube the 
input resistance is almost infinite; and the 
transformer works into what may be con- 
sidered an open circuit. Its operation 
may be improved by shunting approx- 
imately a .5 megohm resistance across the 
secondary. 

As we want a volume control, this resist- 
ance should be that of a high-resistance 
potentiometer such as are manufacturedby 
the Central Radio Laboratories or the 
Electrad Co., Inc. (R in both diagrams). 
The grid should be connected to the slider 
arm. This volume control is smooth since 
only the alternating current drop across 
the portion of the resistance between the 
slider arm and the filament is applied to 
the grid; and this resistance ma be varied 
from 0 to .6 megohm. The load across 


TWO SIMPLE VOLUME CONTROLS 


FiaureE 2: These methods may both be used 
in audio-frequency amplifiers. Both permit 


good control of volume 
characteristics of the amplifier 


the transformer at the same time remains’ 


constant (assuming proper biasing as 
before). 
Substantially the same system may be 
in resistance or impedance-coupled 
amplification by making this high resist- 
ance potentiometer the grid-leak, as 
shown in the lower part of Figure 2. In 
this case no more frequency discrimina- 
tion is introduced than if a regular .5 


, megohm leak were used. Sie ike a : 
To secure maximum amplification from 


any type of amplifier a certain input is 
needed. It is therefore advisable to first 
design the amplifier to work with an input 
which will give the required output and 
then to adjust the input for volume con- 
trol. This prevents distortion, due to 
overloading, in the tubes following the one 
on which the control is used. 

As distortion is frequently introduced 
by an overloaded detector, it is best to use 
some sort of control-ahead of the detector 
or preferably to detune slightly to pre- 
vent overloading. 

Never use the rheostats in the amplifier 
as a volume control as this method almost 
invariably introduces distortion. For fur- 
ther details see the article on “How to 
Reduce Distortion in Amplification” in the 
February, 1926, issue of Poputar RaDio. 


THE HAMMARLUND-ROBERTS HOOK-UP 


Figure 1: This drawing shows how the various instruments 
are connected in the circuit. 
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Condensers 


ACRACON Condensers have 
been specially designed and 
built for use in battery 
eliminator devices. They 
are electrically correct, me- 
chanically rugged. Every 
unit is tested at 1,000 volts, 
for a minimum period of 
five minutes. This provides 
an ample safety operating 
margin for ordinary ‘‘B”’ 
battery eliminator require- 
ments. 


ACRACON Condensers are com- 
pact. For their capacity, they 
take up a minimum amount of 
space. This is because of the 
special way in which ACRACON 
Condensers are built. The me- 
thod of winding layers eliminates 
inductive effects. The way the 
contact is made to these layers 
provides very low radio frequency 
resistance, and the condensers are 
quiy charged and discharged. 

d yet, there is no current 
waste, because the high dielectric 
resistance, and the improv 
method of impregnation reduce 
it to a negligible minimum. You 
can safely run an ACRACON Con- 
denser equipped ‘‘Power Pack” 
for hours, without fear of heating 
the condensers. ACRACON Con- 
densers are ‘‘low loss” condensers 
and perfectly safe. 


ACRACON Condeneers are not ex- 
pensive, as high-grade, well-made 
condensers go. They are fully 
guaranteed by the manufactur- 
ers. And they are fully worth 
their price. Use ACRACON Con- 
densers in your ‘‘Power Pack” for 
efficient, quiet, humless plate 
voltages. ACRACON Condensers 
will improve any battery elimi- 
nator initsinput, filter, or output 
circuit. Whether your ‘Power 
Pack’’ is to be in service one hour, 
or twenty four; or whether you 
need 10 volts or 180 or more, you 
can depend on ACRACON Con- 
dGensers for quiet, efficient, con- 
stant service. 


ACRYCON 


Condenser Corporation 


of America 


25 Waverly Place 


New York City 
KEND 


MANUFACTURERS 
can use ACRACON Con- 
densers in their “'A“ and 
“B” Battery eliminator 
ACRACON 


Con- 


denser engineers will de- 
Sign and dutld special con- 
densers to manufacturing 
spectfications. Send us 
your requirements . 
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THE WIRING DIAGRAM FOR THE SELECTIVE 
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' RADIO SIGNAL SYSTEM 
Figure 3: Ths drawing gives the electrical circuit connections for 
the receiver which was used by the Police Department in the radio signal 
system. The system functions by means of a series of selective relays. 


A Diagram of the Selective 
Signal System 


Question: I am interested in the 
selective radio signal system which was 
described in the article “Battling Ban- 
dits by Broadcasting” which appeared 
in the February, 1926, issue of POPULAR 
Rapio. Please tell me where I can get 
a copy of the circuit diagram. 

T. S. Gunta 

Answer: The schematic diagram of 
the selective radio signal system is shown 
in Figure 3. No other details are fur- 
nished because the theory and operation of 


both the transmitting and receiving appa- 
ratus were described in the February issue. 


The Standard Inductively- 
Coupled Crystal Receiver 


QuUEsTION: Please show me how to 
connect up a standard crystal circuit, 
using a variable coupler for tuning. 

JACK GRIFFITH 


ANSWER: In Figure 4 appears the cir- 
cuit diagram showing the correct connec- 
tions for a variocoupler in co-operation 
with a crystal detector for broadcast 
reception. The extra parts you will need 


are: 
VCI—variable condenser, .0005 mfd.; 
C—mica fixed condenser, .0005 mfd.; 
DET—crystal detector; 
TEL—telephones. 


All the tuning is done with the variable’ 


condenser. The coil, L2, which is the 
secondary of the variocoupler, should be 
rotated to control the coupling between 


the antenna circuit and the secondary. 
By doing this the selectivity of the re- 
celver is also controlled. With loose 
coupling, reception should tune sharply; 
and with close coupling, with the coils in 
position so that their axes are parallel and 
concentric, the tuning will be broad. 


How to Construct 
A Superheterodyne Without 
Repeat Points 


Question: Is it possible to build a 
superheterodyne which has no repeat 
points; that is, one on which a station 
can be received only at one point on 
both tuning and oscillator condensers? 


JAMES O’MALLEY 


Answer: This may be done by using 
intermediate peavey transformers de- 
signed to work on such a high frequency 
that one of the beat “points” on the oscil- 
lator dial is “moved off.” In other words 
the frequency range of the oscillator neces- 
sary to cover the broadcast band is not 
sufficient to give both an upper and lower 
beat. Thus it is impossible to get both 
beats with the capacity variation (on 180 
degrees of the dial) available. 

For the present frequency band used in 
broadcasting this means that the inter- 
mediate frequency amplifier has to be 
operated at 240 kilo-cycles (1250 meters). 

If properly designed transformers are 
used, satisfactory amplification may be 
secured at this frequency. Above this 


frequency the amplification obtainable 


per stage decreases rapidly. Such a 
transformer has been manufactured by 
the St. James Laboratories of Chicago, Ill. 


AN INDUCTIVELY COUPLED CRYSTAL SET 
Ficurn 4: This hook-up employs avariocoupler and a variable 
condenser for tuning. 
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How to Eliminate Distortion 
in Audio-Frequency 
Amplification 


Question: I am rebuilding my re- 
ceiver and want to eliminate the distor- 
tion I have been getting in my audio- 
frequency amplifier. It had always 
sounded all right until recently when I 
brought over a friend’s set and com- 
pared the two; his set uses an impedance- 
coupled amplifier. I understand that by 
using an autoformer, now being manu- 
factured, I can get better and more am- 
plification per stage than witha regular 
choke-coil coupledamplifier. Is this true? 

T. Joyce 


Answers: The only satisfactory way 
of determining audibly the quality of a 
receiver is to compare two receivers at the 
same time,as you have done. The ear 
can only approximately determine abso- 
lute quality. It can, however, get a good 
comparative idea of what is best. 

An inspection of the amplification 
formulas for resistance and impedance or 
choke-coil amplification shows that thereis 
an advantage in working with the latter, 
as far as amplification per stage is con- 
cerned. 

An autoformer resembles a hokesoi 
rather than a transformer in operating 
characteristics. The output is conduc- 
tively coupled to the input, that is, what is 
usually called the secondary is 'directly 
connected to the primary. The output 
circuit includes both the turns in the input 
circuit and some additional turns, which 
means that a step-up in voltage is secured. 
If the autoformer is properly designed this 
additional amplification may be secured 
without substantial variation in the oper- 
ating characteristics from that of the usual 
choke-coil amplifier. 

As the input and output are conduc- 
tively coupled, 
condenser must be used to keep the ‘‘B” 
battery voltage off the grid of the follow- 
ing tube, just as in the case of the usual 
choke-coil amplifier. This should be at 
least .1 mfd. and preferably about .5. The 
leak should have a value of 1 megohm. 

A “C” battery of about 1.5 volts should 
be used on the first stage and about a 3 
volt one on the second stage. These 
should be in series with the grid-leaks, the 
negative side going to the leak and the 
positive to the negative “A” battery. 

As the resistance of these coils is fairly 
low, a 90-volt “B”? battery will be enough 
for all but the last stage, where 135 may be 
used if the signal is loud or if maximum 
amplification is wanted. For more com- 
plete details see the February, 1926, issue 
of Poru.ar RADIO. 


How to Prevent Grating in the 
LC-26 Receiver 


Question: An intermittent grating 
noise interferes with reception in my LC- 
26 receiver. This can be minimized by 
adjusting the Bradleyleak; but this 
cuts down the volume to some extent. 
Is there some way to remedy this? 

J. R. M. 


Answer: We have found in cases of 
this type that the substitution of a fixed 
grid-leak remedied the trouble. This leak 
should have a value of approximately 6 
megohms and should preferably be one of 
the metalized type or one having a con- 
stant resistance. 
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MORISON’S SERVICE 


is immediate on these 


OUTSTANDING 


1926 CIRCUITS 


We ship only the parts which are exact duplicates of those used 
| in the laboratory models by the designers of the circuits. | 
The S-C RECEIVER 


A single control, universal wavelength set which can be built in an hour 
EXACT PARTS USED 


2 S-M No. 316 .00035 Condensers @ 


os cad O vin aeee Svs Reo Gon 6 EE NG Gla wae ae pee 
2 S-M No. 515 Coil Sockets @ $1.00......2.00 
1 S-M No. 801 Vernier Dial............ 2.50 
1 S-M No. 110A Coil.................. 2.50 
1 S-M No. 114A Coil.................. 2.50 
4 S-M No. 510 Tube Sockets @ 50c.. 2.00 
1 S-M No. 340 Condenser—.000025..... 1.50 
1 S-M No. 540 Mounting Brackets er.) 70 
1 Yaxley No. 16K 6 ohm Rheostat. . 1.35 
1 Yaxley No. 1 Jack................... .50 
1 Yaxley No. 2 Jack................... .60 
1 Yaxley No. 10 Switch................ .50 


1 Polymet .00015 Condenser with grid 


vleak clips.......... 0.0.20. cece eee $ .45 
1 Polymet 002 Condenser............. .40 
1 Polymet .005 Condenser............. .60 


1 Polymet 2 megohm leak............. .25 
2 Thordarson Equiformers @ $8.00.... 16.00 
1 Centralab Resistance No. 25 M.S.R. 2.00 
1 Drilled and Engraved Front Panel... 4.50 
1 Drilled and Engraved Sub-panel..... 2.50 

1 S-C Wiring Harness................. 4.00 


Total $58.85 


Complete Screw Assortment, $.15. The Corbett Cabinet, $8.55 


Parts for the 


RAYTHEON POWER PACK 


1 Raytheon Tube..................6.. $6.00 
1 Dongan No. 509 Transformer........ 7.00 
2 7 Pongan No. 514 Chokes............. 10.00 
ser Corporation .1 mfd. Cond. 1.25 

i denser rporation Raytheon 
Condenser... ........... 002 eees 12.00 
1 Airgap Socket......... 0.0.0.0 cece eee 75 
1 Bradleyohm No. 10.................. 2.00 
1 Bradleyohm No. 25.................. 2.00 
1 Bradleyunit 7,500 ohms............. 75 
1 Electrad Resistance e ountin TOANE 25 
1 Hardwood Baseboard................ .35 
1 Socaposiion Binding o Strip..... -25 
1 Pr. S e EAT EOR -10 
a Eras hie bites ett. he, oe 
1 Bryant No. 678 Switch. ............- 1.00 


The complete parts are $43.85 


Parts for the ORTHOPHASE 


including Corbett Cabinet are $69.75 


The Specified Parts for 
The SILVER SIX 


3 S-M .00035 S. L. F. Condensers...... $17.25 
3 Naald 4” Dials...................05. 2.25 
3 S-M 515 Coil Sockets................ 3.00 
2 S-M 112A Inductances.............. 5.00 
1 S-M 110A Inductances.............. 2.50 
6 S-M 510 Sockets............. 000000: 3.00 
1 Carter 6 Ohm Imp Rheostat......... 1.00 
1 Centralab 500,000 Ohm Mod......... 2.00 
3 Daven Resisto-Couplers PA TE EA 4.50 
6 Daven Resistances.................. 3.75 
1 Carter 101 Jack..................... 70 
1 Carter 102A Jack.................... .80 
1 Benjamin pottery Switch........... .30 
1 Dubilier .00 mdenser............. .40 
2 cone Ra mfd. Condenser..... 1.80 
17x 24 Drilled & Engraved Panel..... 5.00 
1 Baseboard, Bus Bar, Screws, etc.. 1.40 

1 Belden Color Cable.................. 75 
THE COMPLETE SILVER SIX KIT... 53.00 
THE ESSENTIAL SILVER SIX KIT... 27.75 


The McLAUGHLIN Single Control 
Receiver parts, complete are $113.30 


The Standard in Radio Sets for 1926 


THE LC-26 

1 General Radio Type 269 Variometer with 

Kin iii is hone one Seis Bs kes $5.30 
1 Set Special Precision Coils........... 5.50 
1 Ama S ae Double Unit Condenser, 

Oe 16142525 ois E bolts wet es ; 

1 Micamold .00015 mfd. Condenser... .35 
1 Micamold .00025 mfd. Condenser... 35 


1 Bradleyleak 1⁄4 to 10 m 
1 woes De Luxe Ist 


ohms....... 1.85 
tage Trans- 


Ly Big CRG A Die hte Babe ogee .00 
2 Daven n Resisto Couplers, with .1 mfd. 
mdensers.......... 0.0... cee eee ; 
3 Bradleyunits 1⁄4 megohms .......... 2.25 
1 prederiit Ki megohm............. 75 
3 Amperites, 1A...............0000 05: 3.30 
1 Amperite es pt 


amin Standard Cle-Ra-Tone 
Sockets eert nuas Sines 5.00 
2 Carter h Switches, No. 2......... 2.00 
1 Carter Single Circuit Jack........... .70 
1 8-in. x 22-in. Drilled and Engraved 


board 
1 Special eee or Walnut Finish 
Cabinet: 2c 2456 cies cae ovens cae cs 14.50 


BPN EEEN E a8 heal we ek E a 15 
1 Batt Connection os l-in. x9 in .25 
1 ur Vernier Dial... 3.50 
8 Eby Binding Posts.................. 1.20 
4 Brass Brackets. . ea Roe 


2 Tait Cast Aluminum Brackets....... 
The Complete Parts are $79. 90° 


WHOLESALE 


Have your name put on 
the mailing list of 
“BROADCASTS, a 
monthly bulletin giving 
the latest news of the 
radio world. There will 
be no obligation on your 
part. 


ORISO 
Electrical Supply Ghe be sent to you on receipt 


A Duplicate of the Laboratory Design 
CRAIG POWER-PACK 


AMPLIFIER 
1 Amertran Type PF52 Transformer. .$18.00 
3 Amerchokes Type 854............... 18.00 


2 Dubilier Filter Condenser No. 769... 7.00 
4 Dubilier Filter Condensers No. 766.. 8.00 


2 Dubilier Filter Condensers No. 770.. 14.00 
1 Ward-Leonard Vitrohm Resistor, 

Type Cis hi oboe oe eh a eee he 8.50 
1 Bradleyohm No. 25.................. 2.00 
2 Pacent Single Circuit Jacks......... 1.00 
1 Amertran DeLuxe 2nd Stage Trans- 

fóörme oko ss oh ek hh wes 10.00 
2 Benjamin UX Sockets No. 9040...... 1.50 
1 Bakelite Sub-base 7 x 21 x 4”....... 4.45 
1 Bakelite Binding Post Strip1x7x 4” .45 
2 Brass Reinforcement Strips, pr .... 2.00 
2 Brass Angles for Binding Post Stnip, R 

eT AAE T ; 
2 Brass Brackets for Resistor Unit, pr. .35 
1 Brass Strip for Filter Condensers....  .35 


The Unit is priced at $95.70 


The Craig Power-Pack Ampia supplies 
B &C current to the set, and A, B, and C 
current for the amplifier. Unit inçludes a 
distortionless audio amplifier. 


RETAIL 


“The Key to the S-C 
RECEIVER” explains the 
new S-C Set. It will 


of 25c. 


15 East 40th Street, New Yerk City 
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FREE 
RADIO 
CATALOG 


Just off the press!. Our second 
catalog for 1926. 100 pages of 
parts, accessories, kits, and sets 
—all the best and the latest. A 
copy is yours for the asking. 
Just drop us a line—do it_today! 


DeptPR 
CHICAGO SALVAGE 
STOCK STORE 


509 S. STATE STREET 
' CHICAGO, U.S. A. 


STORAGE ‘‘B” BATTERY 


Vos Lasts Indefinitely —Pays for Itself | 


. Economy and performance unheard of be- 


fore. Recharged at a negligible cost. De- 


livers unfailing power that is clear, pure and 
quiet. Approved and listed as Standard by 
leading Radio Authorities, including Pop. 
Radio Laboratories, Pop. Sci. Inst. Stand. 
ards, Radio News Lab., Lefax, Inc., and 
other important institutions. Equipped 
with Solid Rubber Case, an insurance against 
acid and leakage. Extra heavy glass jars. 
Heavy rugged plates. oe yours eat 

ust state number 
SEND NO MONEY of batteries wanted 
and we will ship day order is received. Ex- 
tra offer: 4 batteries in series (96 volts), 
$10.50. Pay expressman after examining 
batteries. 5 per cent discount for cash with 
order. Mail your order now! 


‘WORLD BATTERY COMPANY 


1219 So. Wabash Ave., Dept. 77, Chicago, Ill. 
Makers of the Famous World Radio ** A” Storage Battery 
Prices: 6-volt, 100 Amp. $11.26; 

120 Amp. $18.26; 140 Amp. $14.00 © 
All equipped with Solid Rubber Case. 


Le 
JOOQO C 
= : 
O O oy 
> = <a> o~ s 
l Who Lp YC) VC» O) 
EO 
= 
~ + 
= ‘A 2 ‘8 “o 
— | 22fey 
AN EFFICIENT SHORT-WAVE CIRCUIT 
Fiaure 5: In this single-tube receiver two variable condensers are 
employed for tuning. 
A Short-wave Circuit for ' and twostagesof audio-frequency ampli- 


Reception 


QUESTION: I want to obtain a dia- 
gram which shows how to use a tuned 


- platecircuit with shunt ‘‘B” battery feed 


for short-wave reception. I have heard 
that this idea is very popular in Eng- 
land for single-tube reception over great 
distances. 

WALTER HAMMOND 


Answer: If you will refer to Figure 5 
you will find the diagram which has been 
prepared for you. It embodies a single- 
tube circuit in which an ordinary semi- 
aperiodic primary circuit is used with a 
tuned secondary connected across the grid 
and plate terminals of the tube. e 
filament circuit is grounded and the 

late circuit is tuned by means of a varia- 


ble condenser in series with a fixed in- 


ductance coil. A plate choke coil is also 
used to pass the direct current to the 
“B” battery to the plate circuit—at the 
same time perena o yet 
current from flowing through this exten- 
sion. The parts you will need for build- 
ing a set incorporating this novel circuit 
are the following: 


Li and L2—primary and secondary 
coils respectively of a suitable var- 
iocoupler; 

CI and VC2—variable condenser, 
0005 mfd.: 


GC—miea fixed condenser, .00025 mfd.; 
GL—variable grid-leak; 

R—filament rheostat, 6 ohms; 
L3—plate tuning coils; 
L4—radio-frequency choke coil; 
TEL—telephones. 


Coil L3 consists of 35turns of No.18 DSC 
wire wound on a 3)4 inch tube. It should 
be placed in the set in non-inductive rela- 


tion to coils, L1, L2 and L4. 


Coil L4 may be made by winding 300 
turns of No. 28 DSC wire on a 1 inch tube. 

The antenna is left tuned broadly to a 
band of wavelengths which include the 
broadcast range. : 3 

It is recommended that a UV-200 tube or 
a C-300 tube be used with this circuit and 
an ordinary 6-volt “A” battery. 


The Use of Proper “O” 
Batteries on a 5-tube 
Receiver 
Question: I have a five-tube set 


which employs two stages of tuned and 
neutralized radio-frequency amplification 


fication. The two stages of audio-fre- 
quency amplification have a 3-volt 
(negative) grid bias; but even with this 
my “B” batteries have to be replaced 
rather often. I would like to know if I 
can use a “C” battery on the two radio- 
frequency stages to reduce the “B” 
battery drain and whether the economy 
secured would be worth the trouble. 
7 J. S. K. 


Answer: This change should be well 
worth while. Although the actual change 
in “B” battery current will not be great, 
an inspection of a discharge curve for a 
dry-cell “B” battery (particularly in the 
case of the small or medium sized ) 
will show that the milliampere-hour 
delivery rises rapidly with decrease in 
load. To keep the length of the grid re- 
turn leads as short as possible, a separate 
three-cell “C” battery of the usual type 

- should be used for the two radio-frequency 
stages. Connect the two “grid-return” 
leads from the secondaries of the first two 
neutroformers together and to the nega- 
tive side of the “C” battery. The posi- 
` tive side of the “‘C’ battery should be con- 
nected to the negative filament. One of 
the two leads should be flexible so the bias 
can be varied from 1.5 to 4.5 volts. Make 
the leads as short as possible. A .002 
mfd. fixed condenser should be shunted 
across the “C” battery. If you wish to use 
the present ‘“‘C” battery, the bias may be 
secured by connecting the common return 
to a negative tap on this battery. Use a 
short flexible lead on the end so the bias 
may be varied. If the grid return leads 
are rather long, connect two .002 mfd. con- 
densers from the end of the secondaries 
directly to the negative filament lead. 

If the coils have been carefully mounted 
so that there is negligible inductive cou- 
pling between the two stages or if the coils 
are of the torodial type with restricted 
fields, you should be able to prevent oscil- 
lation with about 3 volts negative bias. 
You will find that the balancing con- 
densers are much more critical. the 
neutroformers have a high primary im- 
pedance (large number of turns in the 
primary, say 16 to 24) the tendency to 
oscillate is greater and you may not be 
able to control oscillation with any more 
than 1.5 volts negative bias. 

If under these conditions you wish to 
get the advantage of the higher bias it will 
be necessary to control oscillation by one 
of the numerous “losser’” 
discussion of some of the methods appeared 
in the “In the Experimenter’s Labora- 
tory” department of the October, 1925, 
issue of PopuLaR Rapto. 


methods. A _ 
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Why a “Standard Antenna” 
Is Impractical 


Question: We sell quite a number of 
different types of receivers. If possible 
we should like to adopta type of antenna 
as estandard for all receivers. The 
average size recommended by the manu- 
facturers is about a hundred feet long. 
Is this about right? 

G. B. K. 


Answer: There is really no such thing 


‘as a standard size or type of antenna at 


the present time. The most satisfactory 
size depends upon’ too many variable 
factors for this to be possible. | 

- In the first place the size required varies 
with the characteristics of the input cir- 
cuit of the receiver. Sets of the four-cir- 
cuit type require large antennas of high 
capacity for best operation. The antenna 
should be about 150 feet long; and it 
should have one or preferably two wires 
(spaced about three feet). 

Most other receivers, which use an 
untuned primary, work best on a one 
wire antenna which is about 100 feet long. 
The length which is referred to in each’ 
case is that of the flat top portion and 
does not include the lead-in which is usu- 
ally about 25 feet long. i 

Where a receiver of the tuned-radio- 
frequency t i 
structure need not be quite as large and 
one about 75 feet long will give very good 
results. With all receivers using untuned 
or semi-tuned primaries (except the four- 
circuit tuner) the cana viky may be im- 
proved by decreasing the length of the 
antenna. There is, of course, some de- 
crease in volume when this is done. 

Where sets which have a tuned antenna 
circuit of one type or another are to be 
used, the antenna should be somewhat 
smaller to obtain a good signal to stray 


interference ratio. 


, Sets of this type which use one or more 
stages of tuned-radio-frequency ampli- 
fication will give fairly good results with 
antennas only a few feet in length. Usu- 
ally an antenna about 40 to 60 feet long 
will give good results. This type of set 
is therefore the most satisfactory for 
operation upon. an indoor antenna. 


The Parts for a Shunt Plate 
Feed Unit 


QUESTION: On page 20 of the Janu- 
ary, 1926, issue of PopuLarR RaDio is 
printed a diagram of a shunt plate feed 
unit to be used with the LC-26 receiver. 
I should like to obtain the specifications 
for the various parts. 

R. SHELDON 


Answer: This unit was described in 
“In the Experimenters’ Laboratory” de- 
artment of the December, 1925, issue of 
OPULAR Rapio. The only parts which 
are necessary are a Thordarson ‘Auto- 
former,” a 4 mfd. paper condenser and a 
jack. Other types of chokes may also be 
used in this unit if it is connected as shown 
on page 556 of the December, 1925, issue 
of PopuLar Rapio. 


Japanese stations now transmit time 
signals by radio twice daily. 


A new vote-getter has been thought 
up by “Ma” Ferguson, Governor of 
Texas, who sends a special: applause 
card to stations which have pleased her. 


is used, the antenna - 
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With the right perspective and the use of the 
right radio parts, radio is an all year round source 
of entertainment. On the porch, in the garden, in 
camp and at the resort your radio may be a source 
of inspiration and amusement at all times. The 
longer days of pring and Summer give us more 
time to plan and work. Our vacation periods are 


relatively short. For many of us it’s just the time 


to do a lot of experimenting. The broadcast pro- 
grams are just as fine. Except for distance, in ex? 
tremecases,receptionontheaverage,isjustasgood. 


Try it out. See what the right kind of radio parts 
mean in making radio good the year ‘round. — 
Benjamin Radio Products increase sensitivity; 
aid selectivity and build up volume. Your radio 
dealer will show you. 


If you haven’t seen our latest 3tube hookup,send 
for free instruction folder. And there’s other liter- 
ature for the asking to help radio’round the year. 


Benjamin Electric Mfg. Co. 


120-128 So. Sangamon St., Chicago 


New York: 247 W. 17th St. San Francisco: 448 Bryant St. 


Manufactured in Canada by Benjamin Electric Mfg. Co. of Canada, 
arn cca Oamiie. oe aoe 
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best for 
condensers 
—brass 


As plates and columns 
Brass has the right 
temper to preserve 
alignment with small 
clearances. BRASS is 
readily soldered in 


kasy machining qNal- `|. 


ities give economy } 
production. 


| COPPER îr BRASS | 


\ 


\ RESEARCH ASSOCIATION 
25 Broadway v- New York 
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Radi i 
DE Sure is Safe and Simple 
Approved by 

Radio Engineers 


l A Genuine Solder 


CHICAGO SOLDER COMPANY 
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THE DE FOREST ULTRA-AUDION 
CIRCUIT DIAGRAM 


Fıraure 00: Thisdiagram shows how the in- 

struments are connected up in the ultra high- 

frequency transmitier which is described 
in the text below. 


The Circuit for an Ultra High- 
Frequency Transmitter 


High VOLTAGE + 


Question: Is ‘there a simple circuit 


which I may use‘for. transmission tests 
on very high frequencies? I have been 
working on the 20 meter band but I 
wanttoexperiment on the5 and .7 meter 
bands. I have tried the usual oscillat- 
ing circuits such as the Hartley, Meiss- 
ner, Colpitts and push-pull oscillator; 
but they do not work very satisfactorily 
on the higher frequencies. 
T. S. Extor 


ANSWER: A diagram of a transmitter 
which is easily constructed is shown in Fig- 
ure 0. This, you will notice, is the one 
commonly called an ultra-audion, devel- 
oped by Dr. De Forest, in which regenera- 
tion is secured through the capacity 
between the electrodes. 

This capacity ,inseries with the capacity 
of VC (which should be a small two plate 
vernier condenser, spaced slightly to pre- 


vent sparking over if a high plate voltage 


is used), tunes the single turn loop. 

capacity is very small;and as the induc- 
tance of a small single turn loop is also 
small the oscillating frequency is very 
high. For these very high frequencies 
the base of the tube should be removed. 
As the total capacity in the circuit is 
largely dependent on the inter-electrode 
capacity, which will vary considerably 
with the tube used, no dimensions for the 
loop can be given. Only the cut and try 
method is possible. Letcher wires should 


be used to measure the ene ee back 


issue of QST or write to the Bureau of 
Standards for this circular and for more 
details on this method). 

The variable condenser, VC, acts as a 
grid, blocking and tuning condenser. The 
grid-leak, GL, is connected as shown. If 
its resistance is fairly low it may be well to 
put a small choke in series with it at the 
grid end. This choke should be about an 
inch in diameter; and it should have about 
three turns of No. 30 DCC wire. L should 
be the same size and should have from 
four to twelve turns slightly spaced, the 


number depending upon the frequency. 


How to Add a Power Tube 
to the Cockaday 
Superheterodyne 


Question: I built the eight-tube re- 
flex superheterodyne which was de- 


All a pparatus cidvertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY — 


scribed by Mr. Cockaday in the Janu- 
ary, 1925 issue of PopuLar Rapio. It 
has been giving very good results but 
occassionally the last tube seems to: be 
overloaded. Can a power tube be used 
in the last stage? If so, what changes 
are necessary and what tube is best ? 
JAMES SHAW 


ANSWER: A power tube may very read- 
ily be added to this receiver; and it will 
improve both the volume and the quality 
of the music, especially on loud signals. 

We suggest the use of a UX-112. 

The rheostat on this receiver is already 
well loaded and, as this type of tube re- 
quires half an ampere for the filament, its 
filament current should be controlled by 
the use of one of the automatic filament 
control cartridges such as the Brachstat 
or Amperite. It should be of the 112 type 
capable of delivering .5 ampere: 

The lead at present connected to the 
positive filament bus wire (the one leading 
to the filament switch) should be discon- 
nected. Connect the cartridge from this 
binding post to the “A” plus binding post 
(V4 in the original diagram). 

The necessary grid-bias should be se- 
cured by connecting a 9 volt “C” battery 
in series with the grid-leak of the last tube, 
the positive side going to the negative 
“A” battery lead. 

Add another 22.5-volt “B” battery 
block to secure the necessary “B” bat- 
tery voltage. This should be connected 
to the 135-volt tap. 

The total amplification which is secured 
may also be improved by the use of a 
high-mu tube in the next to the last stage 
of audio-frequency amplification. 


Adjusting Straight-line- 
frequency Condensers 


QUESTION: Since straight-line-fre- 
quency condensers require a certain coil ` 
and circuit capacity, how can I adjust 
my particular .coil for straight-line-fre- 
quency operation? 

WALTER STARRETT 


Answer: Absolute straight-line-fre- 
quency is not necessary in the ordinary set. 
What is needed is a condenser approaching 
this to make separation of the lower-wave 
stations possible. 

When the two condensers of a superhete- 
rodyne are used with a single control, it is 
essential that they be straight-line-fre- 
quency condensers, so that the frequency 
difference between the oscillator and the 
received wave be the same over the whole 
range to produce the proper beat for the 
intermediate amplifier. 

The simplest way for the average ama- 


‘teur to adjust the receiver is to get a piece 


of cross-section paper and plot from 500 
to 1,500 kilocycles on one side and 0 to 100 
degrees (for condenser setting) on the 
other. Tune in a station on the conden- 
ser, read the dial setting, get the value of 
K.C. (kilocycles) from the newspaper and - 
plot this point on the chart. ter six 
points or so have been plotted a line should 
be drawn through them. This should 
closely approximate a straight line. If it 
does not, a small shunt variable capacity 
such as & vernier condenser should be con- 
nected across it and a little capacity added. 
Repeat the calibration with the new capac- 
ity. After this has been done once or 
twice you can tell the effect of the capac- 
ity on the curve and can adjust it properly. 
Some of the condensers now being manu- 
factured have a small semi-fixed plate 
which should be adjusted and which takes 
the place of the small external capacity 
before mentioned. 
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How to Build an Antenna 
Mast for $15.00 


(Continued from page 29) 


near the ground, should be carefully 
considered. A chain is no stronger than 
its weakest link; and a guyed mast is 
no safer than the side which is the least 
strongly guyed. This means that the 
angle which the three different sets of 


' guy-wires form to the mast should be 


equal. If three sets of wires are used, 
they should radiate from the mast so 
as to form three angles of about 120 
degrees each, or of 90 if four are used. 
There should be as many courses of 
guy-wires as the mast has sections. The 
number of sets of such wires depends 
upon circumstances; but three. sets will 
often be found convenient, while it will 
seldom be necessary to exceed four. The 
anchorage points of these wires upon or 
near the ground should be carefully con- 
sidered; and available anchorage places 
will often determine the number of sets 
of guy-ropes. In all cases, for the sake 
of appearance as well as of simplicity, 
each set of wires should be anchored 
upon a common point, from which they 
radiate to their respective sections upon 
the mast. In a general sense, it is best 
to place the anchorages upon existing 
buildings, or a little distance up a stout 
tree, because there they will not inter- 


fere or be apt to be tampered with. But 


no matter where they are put, they 
should be so located as to not only form 
equal angles between each set, as shown, 
in Figure1,but also so as to present equal 
side elevations, as shown in Figure 2. 

In the case illustrated, two of the an- 
chorages are on garages, while the end of 
a fence midway between them formed 
a convenient third terminal. Either 4- 
inch eye-bolts or long screw-eyes which 
have at least a 2-inch thread should be 
used to fasten the wires; and between 
these and the wires there may be in- 
serted turnbuckles for tightening. | 

It goes without saying that all other 
Jabor would be in vain, if the final de- 
tails of rope and pulleys at the top of 
the mast, together with the insulation 
and fastening of the antenna, were not 
carefully carried out. Do not use any- 


thing smaller than 14-inch rope; and — 


use a good galvanized pulley, securely 
and neatly attached to the mast within 
three or four inches of the top. 

The particular mast, which is shown, 
is used by two neighbors for their 
receiving sets, ten feet of rope separat- 
ing the antennas from the mast in each 
case and no interference of any kind has 
ever been felt. On the other hand, the 
increase in efficiency of the sets with 
the new mast as compared with former 
lower ones was very marked, manifest- 
ing itself in greater volume, and increase 
of the receiving range from a former 
§00 mile limit to 1,500 miles on the 
loudspeaker on a smaller two-tube unit, 
with a similar increase in a larger set. 
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Complete, nothing else to buy. Supplied 

in two models, one for Direct and the 
other for Alternating Current. 
A.C. el, price e e u o $12.80 2 
D. C. Modol, price « « o o $ 9.75 


Convince yourself 
that the Ferbend 
“B” Eliminator is 
equal to any on the 
market regardless 
of price. 


FERBEND "B ELIMINATOR 


Superior Results! 


Now you can 
get perma- 
nent and eff- 
cient “B” cur- 
rent supply di- 
rect from your 
electric light 
socket at a 
price scarcely higher than 
new “B” batteries. Ferbend 
has succeeded in combining 
results with first-cost econ- 
omy, for your benefit. 
Equip your set NOW with 
this wonderful new instru- 
ment and be convinced. 


FERBEND 


vance eet 


ave 


This company also 


manufactures the 
famous Ferbend 
WAVE TRAP—the 
instrument which has 
been widely imitated 
but never equalled. It 
is the only original 
- and genuine. 


Ask Your Dealer or 
Send Direct 


If you prefer, we will make 
shipment direct to you upon 
receipt of price, or C.O.D. if 
desired. Use for 10 days to con- 


vince yourself, and if unsatis- 


factory return within that time 
and your money will berefunded. 


USE THE COUPON NOW! 
FERBEND ELECTRIC CO, 


419 W. Superior Street, Chicago, Ill. 


Ferbend “Maxmin 


5 


Operates at a maximum effi- 
ciency at all times. Noiseless 
—nohum. Taps at 2214—45 
—90 volts. 


Maximum voltage, 100. (for 
135 volts, simply add a 45 
volt “B” battery.) 


A. C. model gives Full Wave 
Rectification. Cost of oper- 
ation less than 50c a year. 
Lasts indefinitely. 


Manu factured 
Not Assembled 


All parts that go into the construc- 
tion of the FERBEND MAXMIN 
“B” ELIMINATOR are especially 
designed and manufactured by the 
FERBEND ELECTRIC CO. for 
this purpose only. No standard 
parts or ‘‘makeshifts” used. Comes 
complete with nothing else to buy. 


Ferbend Electric Co. 
419 W. Superior St., Chicago 


O Send at once. Payment enclosed. 
O Send C. O. D. O Send Literature. 
O Send A.C. Model. OSend D.C.Modcl 


eovreeos seoosovoauon eaves 


Coaceeerer ees eeeeenevnen vee 
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All Utility Cabinets go through fifteen 
operations in the finishing room. Each 
cabinet is hand-rubbed and polished 
until the finished product is a rich piece 
of real furniture. | : 


Only the most select lumber, which bas been kiln 
dried and steamed, is used in Utility Cabinets. All 
tops are of selected figured walnut such as is used 


only in the highest grade furniture. Our imita- 
tion walnut cabinets are made from straight 
grain poplar, not gumwood or birch. 

All joints, where possible, are double ‘locked, 
glued and nailed, and all workmanship in general 
is strictly first class. 


Imitation Genuine 


STAID. AIH SD On r aa wh 69 Go È 
S88: asasssss = 


pb jeni jont 
ON DRON S . 


F. O.B. Waukesha, Wis. 
Write direct to 


UTILITY CABINET CO. 
Waukesha, Wis. | 


Stop 
Shifting 
Tubes 


Ne TUBE will do equally well all the 
things that must be done to give per- 
fect reception. Special characteristics are 
o essential for Detectors, Radio 
Frequency Amplifiers, Audio 
Frequency Amplifiers, Hi-Mu 
Amplifiers and Oscillators. 
Myers Tubes are made and 
marked specifically for the 
function they are to perform, 
therefore they increase dis- 
tance, improve quality and 
enlarge the volume. l 


Don’t Guess 
Don’t Match 


Order the Exact Tubes 
You Want. 


Made by Pioneer Designers and 
Builders of Radio Tubes 


Type 01-A $2.00 

Type 99 - 2.25 

At your dealers,or we will ship, postpaid 
Myers 

Radio Tube Corporation 

Cleveland, Ohio 
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The obverse of the medal; this original 
is two-and-one-half inches in diameter. 
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The reverse; the name of each recipient 
will be engraved in the space provided. 


THE POPULAR RADIO 


Medal for Conspicuous Service 


O every radio amateur, to every ama- 


teur experimenter an broadcast list- 


ener, who is instrumental in alleviating 


human suffering or saving human life, © 


directly through the medium of radio, 
recognition will hereafter be extended in 
the form of a medal that shall be known 
as “The Popular Radio Medal for Con- 
spicuous Service.” This medal is unique 
within the realms of radio in that it shall 
be awarded, not for scientific achievement 
or invention, but for service to humanity. 


To insure a fair and unbiased consideration of. 


all claims, a Committee of Awards has been ap- 


. pointed that includes five distinguished citizens 


‘of international fame. To assist this Committee 
of Awards, an Advisory Committee has been ap- 
pointed that numbers among its members some 
of the most eminent citizens of the United States, 
including representatives of many of our most dis- 
tinguished institutions. 

The conditions under which the medal will be 


awarded are here specified: 


1. The medal shall be known as the Popular 
Radio Medal for Conspicuous Service. 

2. The medal shall-be awarded, without discrimi- 
nation as to sex, age, race, nationality, color or 
creed, to those radio amateurs, io experi- 
menters, broadcast listeners and other non- 
professionals through whose prompt and effi- 
cient action radio is utilized to perform an essen- 
tial pert in the alleviation of human suffering or 
in the saving of human life within the terri- 
torial confines of the United States and its pos- 
sessions, or in the waters thereof. 

dal shall be awarded by a Committee 
of Awards that shall not exceed five in num- 
ber. No member of this Committee shall be 
an employee, officer or stockholder of POPULAR 
Rapio, Inc., nor shall any such employee, 
officer or stockholder have a vote in the de- 
liberations of the Committee. 

4, An advisory Committee, which shall cooperate 
with the Committee of Awards and which shall 
be particularly charged with the responsibility 
of making recommendations for awards of this 
medal, shall be made up of men and women who, 
because of their interest in the public welfare or 
because of their connection with institutions 
that are consecrated to public service, are in 
positions to bring to the attention of the Com- 
mittee of Awards the exploits of candidates who 
are within their own special fields of activity. 

5. The medal! will be awarded for services rendered 
since Armistice Day, November 11, 1918. 

6. Recommendations for awards may be submitted 
to the Committee of Awards at any time and 
by any person. Every recommendation must 
contain the full name and address of the candi- 
date, together with a detailed account of the 

. accomplishment on which the. proposed award is 
based, and must be accompanied by corrobora- 
tory evidence from persons who have first-hand 
knowledge of the circumstances and whose 
statements may be verified to the satisfaction of 
the Committee of Awards. 

7. The medal will be awarded to as many indi- 
viduals as qualify for it and at such times as 
the Committee of Awards may authorize. 

8. All considerations not specified herein shall be 

_ left to the discretion of the Committee of 
Awards. 
All communications to the Committee of- Awards 
may be addressed to— = 


The Secretary of the Committe of Awards, Popu- 


LAR Rapio Medal for Conspicuous Service, 627 . 


West 43rd Street, New York. 


The Committee of Awards 


Hrram Percy Maxm, President of the American 
Radio Relay League. 


E. F4W. ALEXANDERSON, Chief Consulting Engineer 


of the Radio id cto of America. 
Mason GENERAL HARLES McK. SALTZMAN, 
` Chief Signal Officer of the Army. 
Rear ADMIRAL W. A. Morrerr, Chief of the Bu- 
reau of Aeronautics, U. S. Navy. 
Dr. Joun H. Finley, publicist and journalist. 
Secretary: Dr. E. E. Free. 


Advisory Committee 


ena James W. WADSWORTH, JR., of New 

ork. 

Hon. Joun Barton Payne, Chairman, American 
Red Cross. . 

ADOLPH LEwisoHn, Publicist. 

Jupas Bren S. Lunpsay, of the Juvenile and Family 
Court, Denver, Col. 

Dr. J. McKEEN CATTELL, Past President, Ameri- 
can Association for the Advancement of Science, 

Dr. J. H. DELLINGER, Past President, Institute of 
Radio Engineers. 

FARLEY Osaoop, Past President, American Instituts 
of Electrical Engineers. 

C. E. GRUN8KY, Past President, American Society of 
Civil Engineers. 

Dr. Darton C. MILLER, President, The American 
Physa Society. 

W. L. åpBorT, President, the American Society of 
Mechanical Engineers. 

W. J. Houuanp, President, Carnegie Hero Fund 
Commission. 

Grorcse K. Bureess, Director, Bureau of Stand- 
ards. 

Coun H. LrvinasTone, President, Boy Scouts of 
America. 

Danie, C. Bearp, Chairman, National Court of 
Honor, Boy Scouts of America. 

Nipe, Saran Louise ARNOLD, President, Girl 

couts. 

Dr. W. D. HAGGARD, President, American Medical 
Association. 

K. A. BICKEL, President, United Press Association. 


Kenr Cooper, General Manager, the Associated 


Press. 

H. P. Davis, Vice-President, Westinghouse Electric 
& Manufacturing Company. ; 

Dr. VERNON KELLOGG, General Secretary, National 
Research Council. 

Jassu Lyncn Witiiams, Past President, Authors’ 
League of America. í 

Proressor GroraE B, Preoram, Dean of the Faculty 
of Applied Science, Columbia University. , 

Prornssor H. H. SHELDON, Professor of Physics, 
New York University. 

Won. eyo ATWELL, Grand Exalted Ruler, Order 
of Elks. 

Professor Epwin B. Wuison, Harvard University, 
National Academy of Science. ; 

W. E. Harkness, Vice-President, American Tele- 
phone & Telegraph Company. ; : 

Wittiam L. Saunpers, President, United Engi- 
neering Societies. : 

CoL. J. R. Quiaa, Commander, the American 
Legion. : 7 . 

Jous R. Moss, President, Kiwanis International. 
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STATION 
YOU 
DON’T 
WANT 


e GROUND 
IT 


7 * 5 
PER EE F., 


Ha 


Easy 
s to 


| Install 


The Filtrola has four 
binding posts: Connect 
two of them to your 
antenna and ground 


Operate 


First tune in the inter- 
fering station on your 
own set. Then tune it 
out with the two dials 


leads, and the other 


two to the antennaand of the Filtrola. Then 


; ground posts on your tune in any station you 
set. Thereare notubes, want with the set— 
: andaa Tar cannes: you need not touch the 


tions to be made, Filtrola again. 


No longer need your radio set, if it is fairly 
selective, remain at the mercy of some near- 


FTiHrola 
Filtyo! | by station whose signals are audible at all 


STATION ELIMINATOR, points on the dials. The Filtrola will “drop 
Price $1500 out” for you the station to which it is tuned, 
ALL-AMERICAN RADIO CORP. leaving the air as clear as though the near-by 


Belmont, Tripp & Kenosha Aves., Chicago 


AIL-/ 


Radio Built for 


_ station had signed off. 


OWNING AND OPERATING STATION WENR—266 METERS 


ERICAN 


the Years to Come 
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Price $3.50 
FYNUR conto 
Pap) le CONTROL 
A Quality Dial for Those 
Who Want the Best 


Fynur Dials will separate the low 
wave length stations and get 
distant stations clearly and 
accurately. Dual control, simple 


and durable in construction. | 


Will fit any 14 inch shaft. No 
lost motion. Ask to see one at 
your dealers or write to manu 
facturers. i 


Used in the Laboratory model of the L. C. - 26 
Receiver, designed by L. M. Cockaday. 
AUGUST GOERTZ & CO., INC. 

` 270-286 Morris Ave. 
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EW MODEL T” CABINET 


Sizes in stock. Have piano hinge, and are full 
8” and 10” deep inside. 


Mahogany Mahogany Maho Maho 
ize Finish Sis "Fins ©: or 


7x18-8 
7x21-8 
7x24-8 
7x26-8 
7x28-8 
7x30-8 


7x18-10 
7x21-10 
7x24-10 
7x26-10 
7x28-10 
. 7x80-10 


$10.20 
10.90 


McLaughlin Superheterodyne.. .. 
*HAMMARLUND ROBERTS 


“With sloping front and fancy panel effect line 


grooves. 


LC-26 Cabinet 


Mahogany or Walnut 
Mahogany or Walnut Finish 


For Your S-C Receiver 


Our 18” model ''T” cabinet is ideal. Hundreds 
being sold. Immediate delivery. 

Shipping charges prepaid 
“CORBETT'S CABINETS” have been preferred 
for several years by quality set builders and are 
unquestionably superior in design. and finish. 
They are backed by our guarantee to please you. 
Carefully hand-rubbed piano finish. Well 
packed for shipment. 

WRITE FOR BOOKLET showing attractive 
models for all sizes of radio cabinets, consoles and 
tables. 

Jobbers and Dealers write for discounts. 


CORBETT CABINET MFG. COMPANY 


St. Marys Pennsylvania 


Newark, N. Je. 


—————— 


With the Experimenters 
_ (Continued from page 42) . 


100 TURNS 


A 


DA 


A SELF-SUPPORTING SOLENOID WINDING 
Fiaurp 4: This coil is a true solenoid; and it is of a design for which 
the preceding charts will be found extremely useful in determining wave- 
lengths, inductance and a number of other necessary dimensions. 


ing the voltage to the plate of the radio- . 


frequency amplifier tube. It is connected 
as shown in Figure 5. - It may be mounted 
on the baseboard of the Raytheon unit if 
room can be found; otherwise it may. be 
placed wherever is convenient and need 
not necessarily be fastened to anything 
other than its connecting wires. (The 
improved Raytheon which is described in 
this issue incorporates these changes.) 

When adjusting the Bradleyohms for 
proper voltage on the radio-frequency 
amplifier tube, the knob of the Bradley- 
ohm No. 10 should be screwed within a 
turn or two of all the way in, or to a point 
where signals are best. Later this may 
be readjusted while a distant station is 
tuned in, The setting at which the 
station comes in best is the proper setting 
for this instrument. To adjust the 
Bradleyohm No. 25, the knob should first 
be turned anti-clockwise until no pressure 
is felt as it is turned. Then turn clock- 
wise to the point where a slight pressure is 
felt. The proper adjustment will be 
somewhere close to this point. Now 
with the detector rheostat on the panel of 
the receiver turned fairly high, rotate the 
tuning dial slowly, at the same time turn- 
ing the knob of the Bradleyohm No. 25. 

When the Bradleyohm is properly ad- 
justed whistles will be heard as the tuning 
dial passes over the settings for the 
different broadcasting stations. The best 
setting of this instrument will be that 
where the knob is turned out furthest but 
still not far enough to prevent whistling 
when the rheostat is turned high. 


KAVTHEON PLATE SUPPLY 


LC-26 KECEIVER 


THE RAYTHEON USED WITH 


Fiaure 5: The original Raytheon 
supply unit supplies the necessary voltage 
Jor the radio-frequency tube. 
is varied by means of a Bradleyohm No. 10. 


The changes in the receiver which must 
be made to obtain maximum results with 
the Raytheon unit are: The addition of 
a “C” battery, as discussed in the March 
1926, issue, and that replacing the gri 
resistances of the last two tubes (M1 and 
M2) with 100,000 ohm fixed resistances. 
M1 and M2 were originally 500,000 and 
250,000 ohms respectively or Bradleyunits 
No. 500R and 250R. Bradleyunit No. 
100R is the type to use for replacement. 

With the connections shown in Figure 
5, the Raytheon unit will supply its full 
voltage of approximately 135 to 150 volts 
to the high voltage terminal of thereceiver, 
and a variable voltage (to be adjusted as 
required) for the radio-frequency amplifier 
tube, and also for the detector. 

If it is desired to use the Raytheon unit 
without making any changes in the unit, 
probably the most practical plan is to 
use a 2214-volt “B” battery for the detec- 
tor plate supply, connecting it as in the 
original specifications in the December, 
1925, issue of PopuLar Rapiro. The nega- 
tive terminal of the Raytheon unit should 
then be connected to the “B—” terminal 
of the receiver (together with the minus 
(—) terminal of the “B” battery). The 
detector “B+” terminal of the unit should 
be connected to the 90-volt binding’ post 
on the receiver and the high voltage 
terminal of the unit to the last binding 
post on the receiver. 

The life of the detector “B” battery is 
somewhere in the neighborhood of a year, 
so it is not important that this battery be 
eliminated and some fans will probably 
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ANOTHER WAY TO CONNECT THE RAYTHEON 
TO THE LC-26 RECEIVER 
Ficure 6: This drawing shows the changes which are made in con- 
necting the original Raytheon plate supply unit when a 2214-volt “B” 


battery is used to supply the 


prefer this scheme. 
tions are shown in Figure 6. 

Another plan is to connect the ‘“B—” 
“and detector “B+” terminals of the 
Raytheon unit to the similar bindin 
posts of the receiver and to connect both 
the 90 and 15714-volt binding posts of the 
receiver to the high voltage terminal of 
the Raytheon unit. This places a some- 
what high voltage on the radio-frequency 
amplifier tube, however, and produces a 
high plate current for the RF tube. 

Connections are shown in Figure 7. 
These several plans are given above to 
meet the requirements of all who desire 
to use the Raytheon unit with this re- 
ceiver. All three of the plans are prac- 
tical and will give satisfactory results. 
The first, however, is recommended as 
that which will give the greatest degree of 
satisfaction. 
—S. Gorpon TAYLOR 


Detector Blocking on 
Strong Signals 


WHEN signals are received from a power- 
ful local station there may be a certain 
amount of blurring or jumbling of the 
signals which is due to blocking of the 
detector tube. This will occur only in the 
case of powerful signals and, usually, only 
when a fairly large antenna is used. 

There are several ways of eliminating 
this trouble. The blocking itself is due to 
a high input to the detector tube; and 
the solution of the problem, therefore, 
lies either in reducing this input or else 
in adjusting the detector circuit to handle 
the higher input satisfactorily. 

The detector input may be reduced by 
cutting down on the plate voltage of the 
radio-frequency amplifier tube. Nor- 
mally this voltage is 90, but for the recep- 
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Complete connec- | 


LC-26 KECEIVER 


etector plate voltage. 


tion of loud local signals it may be re- 
duced to 671% or to 45 volts. As a result, 
the radio-frequency amplifier output, and 
therefore the detector input, will drop off 
considerably. 

A simpler plan is to turn down on the 
grid-leak knob. This adjustment enables 
the detector to handle greater input vol- 
ume to better advantage because it allows 
the negative grid charge to leak off more 
rapidly. 

Other methods that have been used to 
reduce ,the detector input have to do, 
mainly, with the adjustment of the tuning 
dials so that they are slightly out of 
resonance with the transmitting station. 
When either of these controls is out of 
adjustment, less energy will be passed 
along to the detector tube, with a corre- 
spondingly smaller chance that the tube 
will block. In crowded broadcasting sec- 
tions, this method has a distinct disad- 
vantage in that throwing one of the dials 
off the setting of the received signals may 
bring it approximately onto the setting 
for another powerful local station. Thus, 
if one tuning control is set for one station 
and the other is set approximately on the 
setting of another station, there will prob- 
ably be interference between the signals 
from the two stations. 

This possibility exists also when the 
grid-leak knob is screwed down too far. 
When this happens, the tuning of the cir- 
cuit which includes the main tuning con- 
trol will be broadened. Therefore, when 
the receiver is operated in a city close to 
several broadcasting stations, the most 
practical plan is to reduce the plate volt- 
age on the first tube. In more suburban 
locations, the use of any one of the three 
methods suggested is practical; and the 
choice should lie with the method which 
is most convenient. 

—S. Gorpon TAYLOR 
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THE FULL 155 VOLTS USED ON 
THE RADIO-FREQUENCY TUBE 
Fiaure 7: In this third combination of 
these two units the 2214-volt detector “B” 
battery has been eliminated. 
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ELECT RAD} 


Certified Radio . 
Essentials Specified 
| for 
“THE BEST 5-TUBE SUPER” 


Endorsed by Gerald M. Best, 
Technical Editor of RADIO 


Electrad Certified Mica 
Condensers 


This is the famous “Six-Point Pressure” 
Condenser, without an equal for consist- 
ent performance. Uniform pressure in- 
sured by rigid binding at six points. Sheet 
copper—not tinfoil—soldering iron can’t 
hurt it. Certified electrically and me- 
chanically. Guaranteed to remain within 
10% of calibration. Standard capacities 
—all types. In sealed packages, list 30c 
to 75c—in Canada, 45c to $1.50. 


Electrad Certified 
Filament Switch 


When it’s on, it’s 100% on; when it’s off, 
it’s 100% off. A better switch. Solid 
brass construction. Tinned soldering lugs, 
placed to make good connections easy. 
Neat design, genuine Bakelite knob. Re- 
quires less than 1” behind panel. Price, 
‘40c—in Canada, 60c. 


Electrad Royalty 
50,000-ohm Variable 
Resistance—Type C 


Note these important features: Wire- 
wound. Genuine Bakelite base. No 
parts to wear, break or lose electrical 
efficiency. Resistance remains constant 
at every point. Made in various types 
and ranges. Write for circular and. spe- 
cial hook-up diagram, sent free on request. 
Price $1.50—in Canada $2.10. 


Electrad Certified 
Single-Circuit Jack (Open) 


The jack you can depend on. Positive 
acting spring of phosphor bronze. Tinn 
soldering lugs, placed to make good con- 
nections easy. Requires less than 1” behind 
panel. Certified and guaranteed elec- 
trically and mechanically. Prce 25c— 
Canada 35c. 


Electrad Metallic Grid Leaks 


Clearer reception with greater signal 
strength. No carbon, paper, varnish or 
fiber. The metallic resistance element is 
fused to the inside of a glass tube. Noise- 
less, non-inductive, constant under any 
weather, temperature or working condi- 
tions. Permanently accurate. Non-hy- 
droscopic. Paraffined under high vacuum. 
Capped with the exclusive Electrad fer- 
rule. Sizes 1 to 10 megohms, price 60c— 
in Canada 85c. 


For perfect control of tone and volume 
use the Electrad 500,000-ohm Compen- 
sator. 


ELECT RAD 


For free hookup, write 428 B’way. 


Cc 


New York City | 


MAIL THIS COUPON NOW: 
Electrad, Inc., 428 Broadway, New York. 
Dept. B. 


Send me complete instructions and work- 
ing data on how to build “THE BEST 
§5-TUBE SUPER” for which I enclose 
5 cents in stamps. 


Page 72 


Ho” 


Radio Rotary Meter 


This is a unique 5-range precision, moving 
coil voltmeter, made specially for the Radio 
Service Man, Dealer and Owner. It will make 
all tests necessary on Radio Receiving Sets, 
tubes, batteries and battery eliminators. It 
is rugged and will last a lifetime, yet will retain 
its extreme accuracy. Operation is simple and 
accident-proof. ` 


BURTON - ROGERS CO. 


26 BRIGHTON AVB. Boston, Mass. 
National Distributors i 


HOYT makes a complete line of Radio Meters. 
Send for booklet “HOYT Meters for Radio.” 


CARTER 
All Metal “IMP” Rheostat 


(Pat. Pend.) 


Sathe Size 

Potentiometer 

200 or 400 
Ohms 


$12 


“Hi-Ohm” Universal Volume Con- 
trol 500,000 Ohms $2.00. 


Thousands of users have found this 
rheostat an unbelievable improve- 
ment. Small in size 154” dia. No 
moulded parts to break or crack. A 
contact arm that is positive yet 
works smoothly and without noise. 
Performs equally well on all cir- 
cuits. Complete with knob. 


BERS 


In Canada—Carter Radio Co., Limited, Teronto 


Half Size 


Any dealer can supply. 
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TRY THIS CONNECTION ON YOUR FILTER UNIT 


Figure 8: An improvement in reception may be noted with the LC-26, 

in some cases, by changing the wire marked with an arrow over from 

binding post No. 1 to binding post No. 2, as indicated above by 
| | ` the dotted lines. 


‘How to Hook Up the Loudspeaker Filter Unit 


On page 20 of the January, 1926, issue 
of Poputar Rapro the hook-up was given 
for a shunt feed filter unit for use in con- 
necting the loudspeaker to the LC-26 
receiver. The connections for this unit 
will vary somewhat with the different 
tubes which may be used in the last audio 
stage of the receiver. 

Two different hook-ups are given below 
for the wiring of this unit. It is suggested 


' that builders of the unit try both hook- 


ups and, in each case, try connecting the 


lead from the large fixed condenser to` 
- each of the input, binding posts, 1 and 2. 


. tube used in the last audio stage o 


When the unit is properly hooked u 
and is connected to the receiver and loud- 
speaker one should not look for a 100 per- 
cent increase in volume. In large part 
the degree of improvement in reception 
will depend upon the loudspeaker used. 
If the unit is faultily hooke oF however 
there will be a considerable decrease in 
signal strength. In changing the type of 

the 
receiver it may be found necessary to 
change the connection shown by the dotted 
lines in-Figure 8. 
i —S. Gorpon TAYLOR 
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+ Amplifiers; Amplifier Tubes, 
. Tubes, DRF Coils, Amplifier Kits, Re- 
“sisto-Couplers, Leakandensers, Resist- 
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TUNE-RITE 


The Straight Line Frequency Dial 


4 meee 


S ł 
TE = a 


Separates 
Low Wave 
Stations 


Converts 
y any set 
into a SLF 
set without 
expensive or 
bulky SLF 
condensers 
CoS tS ae OF 


` No drilling to attach. 


Price $3.50 


No guessing, less wiring and—no grief—with 
AMPERITE. Eliminates hand rheostats. 
AMPERITE is the only perfect filament control. 
Specifiedin all popular construction sets. Price $1.10. 


Radiall Company 


Dept. P.R.-5 50 Franklin Street, New York City 


BES -W S5. RAT OEF. 


The "SELF-ADJUSTING” Rheostat 


In the World’s Laboratories 
(Continued from page 46) 


electricity. Copper wires were strung 
along the tree and its branches, point- 
ing upward into the air in exactly the 
manner of lightning rods. Mr. Galle- 
gos’ description is not entirely clear, 
but apparently these wires were not 
connected to the ground. In addi- 
tion, fifty turns of copper wire, also un- 


‘grounded, were wrapped around the 


trunk. In fifteen days the tree began 
to improve. After three months it had 
a full complement of new shoots and its 
fruit had bettered in quality. 

Unfortunately, there are possible 
criticisms. Copper compounds are well 
known to be stimulating to the growth 
of plants, especially to plant roots. A 
tiny quantity of copper would dissolve 
from the copper wires in rainwater and 
would be carried down along the trunk 
and to the roots. Possibly this is what 
worked the wonder. Nevertheless, it 
may have been electricity, taken up 
from storms and from the air. Radio 
fans who have trees and country gardens 
are urged to try similar experiments this 
summer. But the wires used should be 
iron, or, better still, tinned copper bus- 
bar. Tin is virtually insoluble in rain- 
water and is much less stimulating to 
plants than is copper. | 

If there is any effect, it comes, of 
course, from the static electricity and 
the electromagnetic waves picked up by 
the wires along the tree and passing 
either from the ground to the air or in 
the reverse direction. That large 
charges do so pass up and down vertical 
conductors is well known. Two or three 
years ago a number of radio amateurs 


ce reported that grass and other vegetation 


| 
simple to install—accurate in tone re- 

production—inexpensive—and above all 

insures you against the fear of your 

radio set becoming obsolete! 

_ Other Daven Accessories are—Super 


ors and Ballast Resistors. 
Send for your copy of our new FREE tilusiraied booklet 


Resistor Specialists 
AV ADI l 
The e of Merit” 


Reg. U. 8. Pat. Off. TP, Jersey 
USE THIS FREE COUPO 
DAVEN RADIO CORPORATION 
153 Summit Street Newark, New Jersey 


Newark 


Please send me the following on Resistance 
Coupled Amplification. 


CHECK THE 
ONE YOU Resistor Manual 
PREFER 


Complete 
Catalogue 
25¢ is enclosed (free 
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FOR DEALERS: Send your letterhead or card, 
or this coupon and we will have our nearest dis- 
tributor communicate with you. 


<< 


Power | 


seemed to grow more rapidly under- 
neath transmitting antennas than in the 
space a little to one side. If this is 


Fron Telegrafia $ Telefontia bez Provodo 
A TOY USED TO TEACH RADIO IN RUSSIA 
In the Radio school at Nishni-Novgorod Professor Fleischer is 


using this series of diagrams, arranged 


really true, here may be another electric 
effect on vegetation. 

If fans who use transmitters this sum- 
mer will notice the results on the vegeta- 
tion underneath, PopuLtar Rapio will 
be glad to know what they discover. 
Send your observations to the Editor 
of this Department. 


Teaching Radio With a Toy 


Years ago, before the perfection of 
the motion picture, there was a common 
toy, variously named the ‘“‘vivascope,” 
the “zooscope” and other names imply- 
ing that one saw things alive or in 
motion. It consisted of a strip of paper 
on which was printed a series of figures 
of a galloping horse or a running man 
or some similar moving thing. This 
paper was then fastened to the outer 
edge of a cylinder of metal and the 
cylinder was spun rapidly around. By 
an optical illusion, the object repre- 
sented on the strip of paper seemed to 
move. The horse galloped swiftly; the 
man ran. : 

This once-familiar toy has been re- 
vived in Russia as a convenient way 
to teach some of the phenomena of 
radio. Instead of the old-time figures 
of the running man or the bounding 
horse, the strip of paper is inscribed with 
successive diagrams of wave forms or of 
radio circuits.* On the rotation of the 
cylinder carrying this strip, the dia- 
grams appear to move and the operation 
of the circuits is made clear. Wave 
forms and the changes of the electro- 
magnetic forces can be shown equally 
well. 


*“The Use of the Stroboscope for the Demon- 
stration of Radiotelegraphic Processes” (in Rus- 
sian), by G. Fleischer. Telegrafia i Telefoniia bez 
Provodov (Nishni-Novgorod), number 31, pages 
381-386 (August, 1925). 


on a toy “‘vivascope,’’ to 


show the dying away of the oscillations from a spark gap. The 
. . heavy black lines at the top of each diagram indicate the potentials 
in the two circuits. 
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Crystal Film Detectors 


Tumar one does not need, for a crystal 
detector, a real mass of the galena or 
other compound which one is using, but 
merely a film of it, is the report of the 
French experimenter, M. H. Pelaron.* 
If a strip of metallic lead is exposed 
briefly to the vapor of heated sulphur it 
takes on a thin film of lead sulphide. 
A cat-whisker, pressed against this 
film, will give, M. Pelaron reports, as 
good detection as is obtainable with a 
first-class crystal of galena. Similar 
sensitive films are obtained by treating 
with sulphur the surface of nickel, iron, 
bismuth, copper, tin, zinc and gold. 
A film of.carbon may replace the film 
of sulphur. Detection may be accom- 
plished, also, with films of some other 
elements, notably selenium, phosphorus, 
arsenic, antimony and iodine. 

*"On Detection in Wireless Telegraphy” (in 


French), by H. Pelaron. La Nature (Paris), 
number 2698, page 397. (December 19, 1925). 


Preventing Interference from 
Street Cars 


THE experience, frequent enough in 
most American cities, of severe radio 
interference from the contacts and 
motors of street cars, has been causing 
trouble in Germany. The radio engi- 
neers of that country have been on the 
hunt for remedies. According to a re- 
cent note*, the trolley systems which 
draw current from the wire by means of 
a wheel or other rolling contact usually 


make less radio interference than the. 


systems which employ a sliding con- 
tact. Carbon contacts, which are 
seldom employed in the United States 
for this class of service, have been found 
less troublesome than metal ones. In 
the case of twenty-two trial cars in 
Berlin, the introduction of a condenser 
with a capacity of 30 microfarads, be- 
tween .the current-collector and the 


` ground connection, was found to pro- 


duce a considerable decrease in the 
interference. 


£ A note by “H. K.,"’ in The Wireless World 
(London), volume 18, page 102 (January 29, 1926). 


A Book About Oscillographs 


No radio engineer gets very deeply 
into his subject without needing to 
know something about oscillographs— 
or, literally, “wave writers.” By means 
of these instruments, the form of the 
wave is actually written down on a sheet 
of paper or thrown luminously on a 
screen, or photographed as a dark line 
on a sensitive paper or plate. The con- 
struction, theory and operation of the 
different varieties of oscillographs, now 
in important use, are described in a 
recent small handbook by Mr. J. T. 
Irwin, formerly of the Imperial College 
of Science and Technology, in London.* 


by J. T. Irwin. Published by 


all a etapa tir 
Pitman an d Sons, NewYork, 1915, 164 pages. 


AmerTran Power Transformer 
ype PF-52 
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AmerChoke. Type 854. 


REPUTATION for fine transformers that has been maintained 

for over a quarter-century! Today this high standard of man- 
ufacture is more apparent than ever—for radio has adopted each of 
the advanced, dependable AmerTran Products as the leader of its field. 


The new AmerTran DeLuxe Audio Transformer actually puts the 
development of the “audio side” ahead of existing acoustical devices. 
Faithful amplification with natural quality over the entire audible 
range is consistently obtained with this audio transformer. The new 
tubes,cone speakers, and clear signals from the detector tube bring the 
most satisfactory results in combination with the AmerTran DeLuxe, 


‘It is significant that in 1926 the Amer- 


Tran DeLuxe is an essential unit in 
the finest set designs. This is but another 
tribute to the AmerTran DeLuxe—made 
to give satisfaction where performance 
counts, 


As the receiving set of the future is 
destined to be power operated the 
American Transformer Company is now 
offering two units of the finest type— 
especially adapted to the use of the new 


AmerTran DeLuxe 

[st Stage . . . $10.00 
AmerTran DeLuxe 

2d Stage e 8 o 10.00 
AmerTran AF-7 

(3%- 1) e e o 
AmerTran AF-6 


5.00 
5.00 


bad 1 > o o o 
AmerTran Power 
Trans. PF-45 . 
AmerTran Power 
Trans. PF-52 . 


aaa Type 


15.00 
18.00 


e > o o 6. second 


AmerTran DeLuxe 
two types for first and 


742 volt power tubes in the last audio 
stage. These are the AmerTran Power 
Transformer and the AmerChoke which 
are Strictly up to standard, and may be 
depended on in the type of audio am- 
plifier required. The Power Trans- 
former also has filament supply wind- 
ings for the power tube in the last 
stage and for the rectifying tube, and 
supplies sufficient plate current, after 
rectification, for the operation of the set. 


Whether or not you are 
actually building a set, our 
booklet “‘ Improving the 
AudioA mplifier” willprove 
decidedly interesting. It 
costs nothing and includes 
themostadvancedinforma- 
tion made practical foryour 
use by ourengineering staff. 


AmerTran Products 
Sold Only At 


Authorized 


Stages. AmertTran Dealers 


DEALERS: `The Sale of AmerTran Radio Products East of the Rockies is handled exclusively 


by the AmerTran Sales Company, 
sales policy. | 


Inc., 178 Emmet Street, Newark, N. J. Direct to dealer 
Some territories are available for parts dealers and service Stations. 


AMERICAN TRANSFORMER CO., 178 Emmet St, NEWARK, N. J. 


Transformer Builders for ~ 
~ Over Iwent 


-Five Years 
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By-Pass and Filter Condensers 
“Built to r Better” 


Also Filter Condenser Blocks and Craig 
Resistors as used in the Power-Pack 
Amplifier described in PoruLar Rapio 
and other circuits. 


3 
AEROVOX WIRELESS 
CORPORATION 


489-491-493 Broome Street, 
New York City 
Branch Offices: 
Chicago, Ill. 
53 W. Jackeon Blvd. 
neinnati, Ohio 
304 Taare Theatre Bldg. 


n, Mass 
104 Petland St. 
Los Angeles, Cal. 
324 N. San Pedro St. 


SIMPLIFIED 
BLUE PRINTS 
FREE 


You know how helpful, interesting and practi- 
ca] POPULAR RaDIO in. You fully appreciate 
that at $3.00 a year it is a real bargain. Con- 
sequently you should find it easy to convince 
one, two or more of your friends, who are not 
now subscribers, of the unusual value when . 
any one of these seven sets of Simplified Blue- 
prints (described on Page 82) is offered free 
with their twelve months’ subscription for - 
PoruLaR Rapio at the regular price of $3.00. 
In addition to the Blueprints given to your 
friends we will allow you one set free for each 
new subscription you send us with a $3.00 re- 
mittance. Five new subscriptions and remit- 
tance of $15.00 would entitle you to five sets 
free. 


Only one set of Blueprints free with a renewal 
subscription whether your own or a friend's. 


ginanean 


POPULAR RADIO, INC., Dept. 53 - 
627 West 43d Street, New York City `- 
Enclosed is my remittance of §................covering 
athe lee annual subscriptions for POPULAR RADIO 
(names on sheet attached). Send me set(s) checked 
below. 


O Set No. 4 O + Set No. 14 
~O Set No. 6 O Set No. 15 
O. Set No. 12 O Set No. 16 
O Set No. 13 O Set No. 17 


(See page 82 for description of Seta) 
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BRD MEO o. 


THE BUREAU OF STANDARDS USES RADIO FURNACE 

Oscillating currents through the heavy copper coils generate radio - 

waves which are absorbed by the metal in the crucible and heat it. 

The Bureau of Standards, in Washington, uses this furnace to 
melt platinum and other precious metals. 


Improving the Radio 
Furnace 


Just two years ago, in POPULAR 
Rapiro, Dr. E. F. Northrup described 
his methods and apparatus for the gen- 
eration of intense heat by radio waves.* 
Energy sent out from a coil, in which a 
high-frequency current is oscillating, is 
picked up by another coil or by a mass 
of conducting material and is converted 
into heat, just as eddy currents are 
picked up and converted to heat in the 
neighborhood of a high-power oscillator 


of any kind. By the use of these “‘in- 


duction furnaces,” metals may be 
melted conveniently and without com- 
ing in contact with the fuel or gases of 
a fire. They may even be melted in a 
vacuum. 

The most recent developments of this 
interesting method are described in a 


-recent address by Dr. Northrup before 
the Franklin Institute, in Philadelphia. f 


The frequencies now used range from 
less than 500 cycles, for melting large 
amounts of material, up to approxim- 
ately 100,000 cycles, for laboratory 
furnaces and for small sized melts. For 
the higher frequencies, the current is 
obtained from a Tesla oscillator ener- 
gized through a mercury spark-gap, 
essentially in the manner described in 
Dr. Northrup’s article in POPULAR 
Rapio. For the lower frequencies— 
usually 480 cycles—a motor-driven 
electric generator is employed. 

~ # “Melting Metals by Radio,” by E. F. North- 


rup: Porurar Rapio for May, 1924, pages 430- 


t “Inductive Heating,” by -E. F. Northrup. 
The Journal of the Frank inI natitute (Philadelphia). i 
volume 201, pages 221-244 (February, 1920); 


A New Use for Crystals of 
Carborundum 


Every radio engineer knows that the 


crystals of carborundum, once much 


_ ordinary rectifying crystals, 


lese World 


used for detectors, differ from the 
such as 
galena, in that they require a constant, 
impressed voltage in order to be opera- 
tive. This arises from the fact that the 
point contact on a carborundum crystal 
has a certain “threshold” voltage above 
which current passes, but below which 
ho current at all can get through. Itis 


like the safety valve on a steam boiler, 


which opens at a certain pressure but 
remains entirely closed at any pressure 
less than the critical value. 

That this valve-like property of the 
carborundum crystal may be turned to 
advantage in making safety resistances, 
to relieve surge voltages and the like, isa 
suggestion made by the English physi- 
cist, Mr.H.M.Dowsettt. The threshold 
voltage of a single carborundum-point 
contact is not large, about 2 volts. This 
may be increased, however, by taking a 
number of crystals in series or, more 
practically, by compressing carborun- 
dum powder in a tube, with the term- 
inals connecting to the circuit placed at 
the two ends of the column of powder. 

In one instance, Mr. Dowsett con- 
structed a resistance in which car- 


‘borundum powder which had passed a 


screen having eighty meshes to the 
inch was placed in a tube 6.5 centi- 
meters (214 inches) long and .28 square 
centimeter (.04 square inch) in cross- 
section. The powder was compress 
with a force equal to ten pounds weight. 
The threshold voltage was 5,200 volts. 
Below the voltage no current passed. 
Just above this voltage, the tube trans- 
mitted a current of 750 micro-amperes. 
This might be increased by the use of 
a greater cross-section of carborundum 
column. 


Cr ‘Crystal pag ied Resistances; a Practical Appli- 
cation of the Th reshold Effect in Carborundym 

Crystal Rectifiers,” by H. M. Dowsett. The Wire- 
(I London), vol. 17, pages 237-939 
(December 30, 19 p 
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: How the Ether May Be 
~ Apportioned Abroad 


EvuRoPE, no less than ourselves, is 
increasingly disturbed by the impos- 
sibility of fitting the hundreds of broad- 
casting stations, which desire a share of 
the ether, into the strictly limited num- 
ber of channels which are available for 
non-interfering communication. There 
exists, at present, no central European 
authority able to allocate the available 
wavelengths and to enforce these allo- 


cations against nations which refuse to | 


conform. Accordingly, confusion grows. 

In a talk before the Institution of 
Electrical Engineers, in London, on 
January 7, 1926, Captain P. P. Eckers- 
ley, Chief Engineer of the -British 
Broadcasting Company, suggested the 
early adoption, by international agree- 
ment, of a fixed assignment of about one 
hundred wavelengths; it is the Captain’s 
opinion that approximately this num- 
ber of separate channels can be operated 
simultaneously without interference.* 
Fighty-two of these channels, the Cap- 
tain would assign to the more important 
stations in the different countries. Six- 
teen of the remainder, he would assign 
to groups of stations, the members of 
each group being so selected geographi- 
cally that interference would be at a 
minimum. 

In the United States we have been 
fortunate to have one central admin- 
istration of broadcasting, ably managed 
by the officials of Mr. Hoover’s Depart- 
ment. In spite of this, there are already 
far too many broadcasting stations in 
the United States; and there is great 
pressure for the granting of additional 
licenses. The authority of the Depart- 
ment of Commerce to refuse the use of 
a demanded wavelength is now being 
attacked legally by a Chicago station. 
Decision of the legal phases of this mat- 
ter must be left to the courts; but there 
are three principles with which, in the 


light of European experience, all well- ` 


wishers of broadcasting must ‘agree. 
First, some authority must have full 
and unquestioned power to grant, with- 
hold or revoke broadcasting licenses; 
second, we need fewer broadcasting 
stations rather than more of them; 
third, if.at all possible, some way should 
be devised to make the retention of a 
license by any station dependent on 
a reasonable degree of technical com- 
petence in its operation and a reason- 
ably satisfactory quality of programs. 

è The address is reported in Nature (London), 
volume 117, page 96 (January 19, 1926) and a 


The Wireless World (London), volume 18, page 
(January 20, 1926). a 


A nickel-in-the-slot radio machine 
has been developed by Joseph Pinto 
of Philadelphia. The set of five tubes 
can be operated by the house lighting 
current or batteries. A red light an- 
nounces the expiration of the time al- 
Jowance one minute before it is up. 


Includes the NA- 
TIONAL Equicycle 
(straight line wave 
length) Condenser and 
the genuine BROWN- 
ING-DR 


former with the new 
Type B Dial. 


SnOWN! NG- 


KE 
Inductance Coil 
with the new 
Type B Dial 


Price $9.25 


The New 


NATIONAL Tuning Units 


comprising the genuine 


BROWNING-DRAKE SPACE . 


WOUND TRANSFORMER 


and the 


NATIONAL Velvet Vernier 


Dials and Condensers 


Are now in the hands of your dealer. 
Their beauty and efficiency will 
greatly surprise you. 

See them at your dealer’s. 


Send for Bulletin 105 P. R. 


NATIONAL COMPANY, Inc. 


W. A. READY, President 
Cambridge, Mass. 


BD-28 


KE Trans- & 


Price $12.75 
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f \for$10 


if you will 
assemble 
it yourself 


(All Parts Supplied) 


cone speaker when you 
can assemble one your- 


few hours time. We send 

you all the parts, including 

special complete cone unit: 

also a blue print and directions 

for assembling. - Everything is made as simple as 

Any one can set up this splendid, supersen- 

sitive loud speaker in a few interesting hours and 

actually save $25. And there's absolutely no risk. 

You can get your money back instantly if you're 
not completely satisfied. 


Stands 18 inches high 


you direct. 
Send No Money 


Simply send name and address for the complete outfit. 
When postman brings package, deposit only $10.00 in 
full payment. If not entirely satisfied simply return 
parts within ten days and your money will be instantly 
refunded. Never before has a better radio bargain been 
offered. These speakers are selling fast. Write at once 
if you want one. 


Scientific Radio Laboratories 
Dept. 35, 254 W. 34th St., New York City 


D-E- ALERS- 


Write for 
OUR MONTHLY 
DEALER’S 
GUIDE BOOK 
EVERY month 
or more often, we 
issue a complete, 
up-to-the-minute 
catalog complete- 
ly illustrating the 

0 


brings our latest 
copy. 

WRITE FOR 
YOUR COPY 
TODAY-NOW!? 


WHOLESALE DISTRIBUTORS 
RAYTHEON KITS 
S-C RECEIVER KITS 
COCKADAY’S LC-26 RECEIVER 
POWER PACK KITS 
HAMMARLUND-ROBERTS 
SILVER-MARSHALL SIX 
All WRS Kits contain only parts exactly as 

used by Kit Originators. 
SATISFACTION INSURANCE 


You can get these National Lines here 


Acme Remler 
Hammarlund Kurz-Kasch 
Daven Victoreen 
Silver-Marshall Precise 
Amperite Aero Coils 
Carter Mar-co 
Yaxle Ultradyne 
All-American Dubillier 
Allen Bradley Micamold 
Benjamin X-L 
Amertran Amsco 
Thordarson TobeDeutschmann 
Phiico Kodel 
Weston B-M-S 
Frost Na-Ald 

Large Stock Immediate Delivery 


WHOLESALE RADIO SERVICE CO. 


Manufacturers and Wholesale Distributors 
Radio Apparatus 
6 CHURCH STREET 
Dept. 526 PR New York City 


. Don’t pay $35 for a 


self for only $10 and a. 
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LISTENING IN 


PRACTICAL pointers from experimenters and broadcast listeners. 


What helpful hints can 


YOU offer to your fellow fan? Readers are invited to address their letters to the Editor 
of this Department. 


ConpuctTEep By Lioyp JACQUET 


How to Avoid “B” Battery 


Current Leakage 
' How many radio fans know that a 
relatively large amount of current leaks 
away from their small home-made stor- 
age “B” battery units, largely because 
of the defective construction of these 
units? 

Generally, the wooden frame which 
holds the test-tubes becomes saturated 
with acid. This makes it a conductor 
of electric current. As the top of the 
test-tubes are flush, or nearly flush 
with this wooden strip, the leakage 
path is very short between the tubes 
and the binding posts. 

A battery in this condition will take a 
much longer period of time to arrive at 
a fully charged condition; or it may even 


. be found impossible to charge it up to 


its full rating, as registered by a testing 
hydrometer. The reason for this is 


Va a na Dd 
Bz 


AN 


FYECE OF (ARO KUSEER OR 
TREBTED Wood UNDER THE 


that the cells discharge between cach 
other almost as quickly through the 
leakage path between the cells as the 
charging rate drives the current into 
them. 

One easy and inexpensive way to 
obviate this is to place under the test 
tubes in the rack a strip of wood which 
has been heavily paraffined, or some 
other acid-proof material such asastrip 
of hard rubber, as shown in Figure 1. 

The strip should be at least 14 
inch thick; and it should be long enough 
to fit under the series of tubes. In this 
way the tops of all of the tubes will be 
brought far above the upper-strip level. 

In this way the leakage path will be 
considerably lengthened; and as this 
faulty strip may be more easily kept 
clean, the leakage of current may be 
greatly reduced. 


—MERRILL BARCLAY, Concord, Mass. 


TEST-TUBE BATTERIES. 


HOW TO PREVENT LEAKAGE FROM ONE 
CELL TO ANOTHER - 
Figure 1: By slipping a small slab of hard rubber underneath the glas 
tubes that form the separate cells of the storage battery, the leakage from 
cell to cell which is duc to acid.spilling will be grcaily lessened. 
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How to Install a Battery 
Voltmeter 


-A SMALL, inexpensive, battery volt- 
meter may be a very useful instrument 
to the radio set owner who wants to 
experiment with his radio apparatus. 

It will be found to be a very. handy 
instrument for reading the voltages of 


the filament circuit, and also for de- | 


termining the voltages in the’ plate 
circuits of the various tubes which are 
used in the receiver. Nearly‘: every 


experimenter owns one of these volt-- 


meters which saves the relatively large 
expense of a more complicated labora- 
tory instrument. 

This instrument may easily be installed 
on the panel of a receiver, as shown in 
Figure 2. 

First, bore a hole:in the panel large 
enough to allow the face of the instru- 
ment to protrude through. The volt- 
meter may then be pushed as far 
through the panel as the contact bolt 
at the bottom and the ring support at 
the top will permit. If the panel is not 
too thick, the face of the instrument 
may extend sufficiently to afford a sur- 
face to retain it in place. 

However, as the instrument is with- 
out a flange, special precautions must be 
taken to keep it in place. If a piece of 
rubber tubing is threaded with a thin 
wire, and adjusted to a diameter which 
is slightly smaller than that of the volt- 
meter, it may be slipped on the instru- 
ment to take the place of a flange. 

The tubing may then be painted with 


a dull black varnish to give it the color | 


of the panel. The varnish will also 
give the tubing a positive grip upon the 
instrument’s rim. 
Connections are made to the volt- 
meter in the usual way. 
—G. Murane, New York 


INSERT VOLTMETER IN 
HOLE FROM TS SOE 


POCKET VOLTMETER. 


VHESE NUTS ACT AS 
STOP AGAINST IRIVEL 


How to Use Your Radio Set 
As a Weather Indicator 


In a recent number of POPULAR 
Rapio I found an article regarding the 
production of static by rain or snow. 
Within a few hours after reading the 
article I had a chance to test the 
theory. l l 

This locality has just had a light pre- 
cipitation, starting-with rain and turn- 
ing to snow. At the noon hour I was 
listening to a Boston station which was 
coming through with good volume and 
quality. In a few minutes there was a 
rushing sound in the phones which 
changed in a moment to a rapid succes- 
sion of sharp clicks. On glancing 
through the window, I found that a 
gust of wind had filled the air with flying 
snow. As the wind died down, the dis- 
turbance ceased and the broadcasting 
became clear and clean again. 

This condition was experienced sev- 
eral times while I listened in. And by 
hearing the different effects I could tell 
exactly what was going on outside. 

It is not difficult for the experienced 
fan to tell of the approach of a storm. 
The electrical disturbances may be 
some miles away, but they will be re- 
corded in the radio receiver nevertheless. 
The cracking sound referred to will be a 
little more irregular; but the rushing 
sound will be heard when the storm is 
overhead, with an occasional outburst 
when there is a lightning stroke. 

There is no danger in listening in on a 
storm if the set has been properly pro- 
tected by means of a lightning arrester. 
The discharges which cause these sounds 
in the receiving set are harmlessly con- 
ducted to the ground through the light- 
ning arrester, if they are too large, an 
hurt no one. 

—A. L. Keyes, Milford, N. H. 


HOW THE POCKET VOLTMETER MAY BE MOUNTED 
ON A PANEL 


Figure 2: These two drawings show an easy way to use the voltmeter in 
an experimental set by mounting it directly on the panel with the scale 
shawing on the front of the receiver. 


The famous S-C Receiver is now offered 
exclusively by Silver-Marshall, Inc. 
as a complete, Armstrong licensed kit, 
including all parts necessary to build 
this remarkable set in a few hours 
time. 


Behind the S-C Receiver is the reputa- 
tion of PoruLar Rapro—Laurence 
Cockaday—MeMurdo Silver. And be- 
hind each and every part stands the - 
pick of radio manufacturers—Belden 
Mfg. Co.—Central Radio Labs.— 
Polymet Mfg. Co.—Poster & Co.— 
Silver -.Marshall, Ine——Thordarson 
Elec. Mfg. Co.—Yaxley Mfg. Co. and 
the S-C Merchandising Co. What bet- 
ter guarantee could be demanded—or 


offered? 
S-C KIT 


PRICE no. 620 $59.00 


Licensed under Armstrong U. S. Patent No. 
11113149. Manufactured by Tresco. Exclu- 
sive Distributing Agents: Silver-Marshall, Inc. 


_ SENSITIVITY 
MEASUREMENT! 


The Silver-Marshall Laboratories have ` 
perfected a new and radical method of 
transformer measuring that insures an 
unbelievable degree of selectivity and 
sensitivity to weak signals. 210 
long wave interstage and 211 tuned 
transformers are now measured by this 
remarkable system.- Price singly or in 
matched groups ......... $6.00 each. 


For those experimenters desiring to avail taem- 
selves of this special service, S-M transformers 
will be measured and matched at 50c. each. 
All other makes at $1. each, when returned 
accompanied by remittance. 


See S-M Parts At Your Dealers. 
SILVER-MARSHALL, Inc. 


844 W. Jackson Blvd., Chicago 
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NO.242 
Black Composition 
m 
Bat eir pa it 


U X Tube Socket 


This new push-type socket is 
designed for use with the new 
tubes with U X Bases. 


Contacts of Phosphor Bronze 
insure a smooth self-cleaning and 
wiping contact. The lamps are 
held rigidly in place. 


Circle F V. T. Sockets are of 
the most modern design and only 
the best materials and workman- 
ship are employed. 


Ask Your Dealer 
MFD. BY 


CIRCLE F MFG. CO. 


Trenton, New Jersey 


ALL WEATHER 
- LIGHTNING ARRESTERS 


Listed as Standard by Underwriters Laboratory 


MADE of MICA and 
MOLDED in BAKELITE 


SAFE-—INDESTRUCTIBLE—RAINPROOF 


A positive safeguard against 
static accumulation or light- 
ning. Can be instantly attached 
to your set by means of Phos- 
phor bronze snapover clamps, 
or outdoors directly to your 
retrial or casement window, for 
which purpose a suitable brass 
strap is furnished. 


If your Dealer cannot sup- 
ply you, write direct to 
Department P. 


MICAMOLD RADIO CORP. 


Flushing and Porter Aves., Brooklyn, N. Y. 
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A New Kinkin 
Super-Regenerative Circuits 
~ [navn during the past year, done con- 


siderable experimenting with various 


forms of the super-regenerative circuit. 
I have found that while the volume is 
sometimes increased by making use of 
super-regeneration, the majority of 
“Super” circuits require extremely crit- 
ical adjustment, and that even when they 
are properly adjusted they are noisy in 


operation. | 


In the circuit shown herein (Figure 
3), I have eliminated all apparatus not 
absolutely necessary and have even 
discarded the large-sized honeycomb 
coils heretofore considered necessary in 
circuits of this kind. I am using three 
UV-199 tubes, one as the detector and 
the other two as audio-frequency ampli- 
plifiers with only a single 45-volt “B” 
battery for all three tubes. With a 
single-wire antenna, 30 feet high and 
approximately 75 feet in length, and a 
water-pipe ground, this set operates a 
loudspeaker with volume equal to an 
ordinary regenerative set using UV- 
201-a tubes. When using UV-201-a 
tubes in this circuit, the amplification 
is simply tremendous. When the set is 
properly adjusted the music or speech 
comes in clearly and with little extra- 
neous noise. The high-pitched whistle 
which is characteristic of the super- 
regenerative set will, of course, be evi- 
dent, but it is faint and not at all bother- 
some. . 

The variometer shown in the diagram 
should be of a large type with a maxi- 
mum number of turns. The grid in- 
ductance, or tuning coil, consists of a 
31-inch tube wound with 100 turns of 
No. 24 DCC wire. It should be tapped 
at least every ten turns in order to ob- 
tain sufficient variation in tuning. 

A variometer may be substituted for 
this coil with very good results, thus 
doing away with taps. If a variometer 
is used it should also be of the large type 
and preferably of the same make as the 
plate variometer which is used in the 
receiver. 


. —Lestip A. Dinssury, Bridgeport, 
Conn. 


THE THREE-TUBE CIRCUIT 


FiaurE 3: This diagram shows how to connect up the 
instruments in the super-regenerative circuit 
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A Simple Machine for 
Winding Coils at Home 


Ir is safe to assume that there is a 
great amount:of coil-winding done by 
hand which might be accomplished more 
advantageously on a simple home-made 
coil-winding machine. The apparatus 
described, has been used by the writer 
for winding many coils. It is conve- 
nient and operates satisfactorily. Coils 
with a regular factory-made appearance 
are easily turned out in a few minutes. 

Those who care to build such an outfit 
will find its construction simple and its 
cost low in comparison with the service 
that it will render. The experimenter 
who owns one ‘will find that he can 
easily make coils which he has long put 
off building because of the hand-wind- 
ing difficulties involved or the fact that 
no machine has been handy. 

The illustration shows a shaft, with 
handle, upon which are mounted two 
conical hardwood heads. One head re- 
mains stationary. The other is readily 


‘adjusted by tightening a wing nut so 


that it holds the tube rigid during the 
winding process. The shaft is sup- 
ported by two metal brackets, one fixed 
and the other arranged with a slot so 
that the shaft can be removed when the 
coil tube is being slipped over the shaft 
and between the hardwood heads. 

It will be noticed that one end of the 
shaft rotates on its threads in the hole 
of the metal support. This is in no way 
objectionable, although it does not con- 
form to the standard principles involved 
in bearings. Those who care to turn 
down the threads and use a smaller 
bracket hole may do so. 

Any woodworker can turn out the 
hardwood heads. Make certain that 
hardwood is used. __ 

Procure from a hardware store the 
parts listed below: 


2 Hardwood heads, 134 inches thick, 
tapered from 1 inch diameter to6 
inches diameter, 14-inch center 
hole; 

1 Iron rod, ¥%-inch diameter, 1634 
inches long, 634 inches standard 
thread at one end; 34-inch standard 
thread at other end; 
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2 Iron strips, 14-inch thick, 73% inches 
long, 1 inch wide; 


1 Wooden handle, 3 inches long, ap-. 


proximately; | 

6 Washers, 14-inch hole, 1 inch diam- 
eter, approximately; 

2 Wing nut, 14-inch standard thread; 

1 Bolt, 14-inch diameter, 14-inch stand- 
ard thread, length depending upon 
base to which outfit is to be at- 
tached; 

2 Wood screws, 14-inch diameter; 

3 Cotter pins, 14-inch diameter, 44-inch 
long; 

1 Washer, 14-inch hole, ;5-inch thick; 

1 Nut, 14-inch standard thread. 

The shaft and the supports may be 
bent in a heavy vise, using a heavy ham- 
mer to shape them. A try-square must 
be used to obtain the correct right 
angles. If dies are not available, the 
hardware store can thread the shaft 
at the time of purchase. 

When adjusting the heads to the coil 
tube before winding, make certain that 
the wing nut is as tight as the tube will 
allow. Otherwise the tube may slip 
and spoil a good winding. The spool of 
wire from which the coil is to be wound 
should be mounted on a rod in some 
convenient place so that the wire will 
run easily while the coil is being wound. 
‘Coils are most easily shellaced while still 
in the machine. It isa good plan to 
. leave them there until they are dry. 

— BERT LE Jeune, Pasadena, Cal. 
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A Good “A” Battery 
for Your Set 


SEVERAL country radio fans whom I 
know use the battery from their auto- 
mobile, during the winter, as an “A?” 
battery; but I had to go fifty miles from 
home to find a man who is using his 
home lighting plant batteries for this 
purpose. He has the common 16-cell 
32-volt system which is charged period- 
ically by.a gasoline engine and is located 
in the basement just under his radio 
room. | 

Two holes, properly insulated, were 
drilled in the floor and two No. 14 in- 
sulated wires, long enough to reach any 
of the 16 cells, were put through them. 
A spring clip was attached to the base- 
ment end of each wire to attach it to 
the battery-‘poles. 

He needs six volts, of course, for his 
set, so he connects only three cells of 
the lighting plant at one time. That is, 
one wire from the set is snapped to the 
negative pole of say No. 4 cell and the 
other is snapped to the positive pole of 
No. 6 cell. | 

In order that there will be no unequal 
drain on the lighting system he changes 
the connections every three days or 
even oftener at times if the set is used 
much. 

Satisfactory results have been had 
from this plan for two, years. 
—T. H. Witrxorn, Philadelphia, Pa. 


A REMARKABLE PORTABLE EIGHT-TUBE SUPER 
A Boston fan, A. S. Moffat, has built this eight-tube superhetero- 
€ dyne set, together with its batteries, loudspeaker and loop, into a 


_ space no larger than that of a small suitcase. Its best pickup, so 
` Jar, is CFCN, Calgary which is over 2,800 miles from Boston. 


1 


Mica Condensers 


BE careful when choosing fixed con- 

densers, if you want supreme 
results in radio. Look for permanent 
accuracy. These little valves must 
measure with perfect precision. If too 
much or too little energy is released at 
one time, the rest of the circuit chokes 
or starves, 
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are accurate—and they stay accurate 
forever, being molded in an armor of 
bakelite that gives complete protec- 
tion against heat, cold, moisture, cor- 
rosive fumes, or accidental contacts 
with tools. Not a crevice in the armor 
into which moisture can creep, for. 
the accuracy of a condenser can be 
utterly ruined by dampness absorbed 
from the atmosphere. 


The sustained accuracy of Sangamo 
Condensers makes an immense dif- 
ference in the tone, range, volume and 
selectivity of any well-built receiver. 
There is no finer looking or more ac- 
curate condenser on the market— 
that’s why Sangamos are used by so 
many professional builders of radio 
sets. 


Approved by all nationally recognized radio 
laboratories 


SANGAMO BY-PASS CONDENSERS 
Surges won't break them down. Sizes to meet 
your requirements, 


Sangamo Electric Company 


Springfield, Illinois 


RADIO DIVISION 
50 Church Street, New York 


SALES OFFICES—PRINCIPAL CITIES 
For Canada—Sangamo Electric Co. of Canada, Ltd, 
pe—B si, Sangin Co Ponders End, 
For Euro riti ngamo Co., Pon 
Middlesex, Eng. 
For Far Fast—Ashida Engineering Co., Osaka, Japan. 
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BUILD 
YOUR SET 
- WITH 
SIMPLIFIED 
BLUE 
PRINTS 


LAURENCE M. COCKADAY has personally 
supervised the preparation of Simplified Blue- 
prints of eight of POPULAR RADIO’S most 
popular circuits. Each set consists of three or 
more Actual Size Blueprints: first a Panel Pat- 
tern; second, an Instrument Layout; and 
third, a Picture Wiring Diagram all simplified 
in the fullest sense of the word because 


The panel Pattern can be laid on the 
panel and all holes drilled as indicated. 
No scaling to do and so accurate there is 

‘no danger of ruining the panel through 
faulty calculation. 


The Instrument Layout placed on the 
sub-base permits you to indicate by pin- 
pricks the exact location of every screw. 


The Picture Wiring Diagram gives 
every instrument in exact size, and posi- 
tion with every wire clearly indicated from 
one contact to the other. With no knowl- 
edge of radio symbols bs can assemble 
every part and complete your wiring 
with no chance of error. 


Priced at $1.00 Per Set 


Set No. 4—"Cockaday 4-Circutt Tuner with 
Resistance-Coupled Amplifier” (five tubes, dis- 
tortionless, two dials, automatic vacuum tube 
control, as described in the October 1924 issue 
of POPULAR RADIO). 


Set No. 6—‘'The Cockaday 8-Tube Super- 
heterodyne. Reflex Recetver” (ght tubes, two 
tuning dials, soap. non-radiating, distortion- 
less, as described in January 1925 issue of 
POPULAR RADIO). 


Set No. 12—‘8-Tube Super-heterodyne with . 
Single Control” (as described in October 1925 
issue Of POPULAR RADIO). 


Set No. 13—" Raytheon Plate Supply Unti” (a 
really dependable method for obtaining a *B” 
source of supply as described in November 
1925 issue of POPULAR RADIO). 


Set No. 14—"'The LC-26 Broadcast Receiver” 
(as described in December 1925 issue of Popu- 
LAR RADIO). 


Set No. 15—"'The Orthophase Recetver” (as 
described in the February 1926 issue of 
POPULAR RADIO). 


Set No. 16—"The S-C All-Wave Receiver” (as 
no in the March 1926 issue of POPULAR 
RADIO). - .- PSs 


Set No. 17—"The Power-pack Amplifier” (as 
ete in the April 1926 issue of POPULAR 
ADIO). : 


-- 


Full constructional and parts detalls for 
these Receiving Sets will be found in the 
issue of POPULAR RADIO indicated. 
Back issues of POPULAR RADIO will 
be furnished at the rate of 35c a copy. 


POPULAR RADIO 


Department 54 
627 West 43d Street, New York 
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POPULAR RADIO, Inc., Dept. 54. 


627 West 43d St., New York City 

| Date.............. ENA 
Enclosed is my remittance of §....-...........---...---- for 

l which kindly send me Blueprint Set (s) consisting 
of Panel Pattern, Instrument Layout and Wiring 
Diagram as checked below: 

l O Set Number 4 O Set Number 14 
O Set Number 6 O Set Number 15 

l O Set Number 12 O Set Number 16 

l O Set Number 13 O Set Number 17 

l NâMesu a a fee nti 
Address- a eo ee eR ore a 

l OCUY AE EEEN A TEE, State- ooeneeeaean0ee 
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BROADCASTS 


Crossword Puzzles by Radio 


Crossword puzzles are not out of 
fashion yet; at least they are making 
as big a hit as ever in London, where 
crossword puzzlers who are also radio 
fans may now doubly enjoy themselves. 

Every evening, between 8: and 10 
o'clock, station 6BM sends out informa- 
tion, either in the spoken form, or in 
music, to help the devotees of the art 
to solve the puzzles printed in the news- 
paper that day. 

The help tendered is far more inter- 
esting than the type. The announcer 
does not simply read the definition, both 
vertically and horizontally, of the white 
squares; instead, the orchestra supplies 
the clue in musical form. For instance, 
the title of the selection may contain 
the word, or, if a singer is giving a num- 
ber, the word wanted may be slightly 
accentuated. In this way, both the 
crossword puzzling and broadcasting 
may be enjoyed together. 


A Desperate Radio Fan 


APPARENTLY the only way that.a 
certain radio fan in Cleveland, Ohio, 
can think of to get rid of the radiation 
evil in his neighborhood is to rebuild 
the offending apparatus. Accordingly, 
he has made the desperate offer to take 
apart and put together again in an im- 
proved way any regenerative receiver 
within several blocks of his home. This 
service he offers without cost, and “with 


great pleasure.” 


A Broadcasting Station as 
‘a Business-Getter 


WHILE music has often been termed 
the universal language, it remained for 


Station WSAI, at Cincinnati, to dis- 


cover that music also has charms to pro- 
duce business. where no business was 
before. Six weeks of Community Con- 
certs, styled “‘Cincinnati’s contribution 
to the happiness of the world,” demon- 
strated an unexpected and unsolicited 
commercial value. Persons who have 
been listening in to the series are now 
writing to the Chamber of Commerce to 


inquire where they may place orders for 
various commodities. A man in San 
Salvador confided that he is organizing 
a band and asked to be put in touch with 
a firm dealing in musical instruments. 
In the same mail came a. letter from 
Saskatchewan, written by a Northwest 
mounted policeman, asking that a uku- 
lele be sent him C. O. D. The inquiries 
range from personal wearing apparel to 
jewelry and laundry machinery, soaps, 
adding machines and household furni- 
ture. And they have come from all 
parts of the United States, Canada and 


_ Mexico. 


How Europe Is Avoiding 
Interference in Reception 


One of the hardest radio problems for 
Europe to adjust, until recently, has 
been the radio interference situation. 
However recent tests to determine how it 
would be possible for all of the continental 
broadcasting stations to transmit at the 
same time without causing difficulty 
showed that proper allocation of wave- 
lengths will solve the difficulty. 

American fans who consider a station 
five to six hundred miles away as a 
“local” can readily picture the condition 
of affairs in Europe, in which the different 
states, various radio regulations and 
petty national differences has made dif- 
ficult the coordinating power which the 
United States, twice its size, has been 
able to create in broadcasting. 

Experimenting with a ten kilocycle 
separation between wavelengths of over 
100 broadcasting stations in Europe, an 
International Committee was able to 
separate all of the stations with ease. It 
was necessary to readjust the wavelengths 
of German and Spanish stations for the 
purposes, and the range was similar to 
the American one, 200 to 600 meters. 

With headquarters in Paris, the ob- 
servers heard English, Belgian, French, 
German and Spanish stations with loud- 
speaker volume. Italian stations, and 
one or two British and German stations 
were reported weak, however. The inter- 
ference that was experienced was largely 
due to the stations’ variations from 
their duly assigned frequencies. 
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Broadcasting Alarms in Code 
-to Lawbreakers | 


How complicated is the job of the 
broadcast director these days is illustra- 
ted by Freeman H. Talbot, of KOA, in 
making a few observations on the steers- 
manship which has to be given to a 
matter such as broadcasting the free radio 
information service which the Denver 
station maintains and which undoubtedly 
is looked upon by listeners as the most 
casual of routine announcements. 

On an average of twenty times a month 
the aid of this station’s microphone is 
enlisted in the search for missing persons. 
Durmg a period of four weeks recently 
the requests of local and Federal police 
officers called for the broadcasting of infor- 
mation for the apprehension of criminals, 
ranging from a Wyoming arch-murderer 
and a band of North Dakota bank 
robbers to a wide variety of petty crooks. 
Nothing of this nature is permitted to go 
out on the air until it has been referred 
to and approved by police authorities, 


and many of the requests crumple under |. 


investigation. | 

For instance, a service such as this may 
be asked to aid in broadcasting an emer- 
gency message reading as follows: 

“Tom and Jerry are sick at Pueblo. 
Mother is leaving Colorado Springs at 
once. Come with the rest of the family.” 

Transmitting this plea via the ether 
waves would seem to be a humanitarian 
act, but only by investigation can it be 
known whether it is genuine or a boot- 
legger’s alarm—a veiled message whose 
real meaning would be: 

“Police have seized two carloads of 
stuff at Pueblo. One car is leaving Col- 


' orado Springs. Rush the rest to Denver.” 


The Unique Accomplishment 


of an English Amateur 


A neat little job of broadcasting has 
been accomplished by Gerald Marcuse, 


. of Caterham, Surrey, England. Work- 
- ing on a wavelength of 45 meters, he has 


succeeded in presenting a number of 
concerts given at the Savoy Hotel, 
London, to fellow radio amateurs in 
the eastern sections of Canada and the 
United States. The vocal. parts of 
these re-broadcasts have been particu- 


larly good. 


From Philadelphia to Siberia 
on One Tube 


‘Tae Philadelphia amateur who re- 
ceived word that his signals had been 
heard in Siberia is entitled to all the 
elation the achievement undoubtedly 
brought to him. The “ham” is E. S. 
Rahn, who operates a 20-watt trans- 
mitter, 3LJ, at 1519 North Allison 
Street. The confirming letter came 
from Tomsk, Siberia, reporting that the 
Russian operator picked up the Phila- 
delphian's signals on a one-tube Reinartz 
receiver. 


PRECISION 
OCTAFORM COIL 


A new type of inductance used in 
the Cockaday LC-26 Receiver. 
The only coil that can be 
this set. Price $5.50. 


POPULAR RADIO 
“HOW TO BUILD” KITS 


We carry every kit the Fopular Radio Laboratories produce with exactly 


the same partsas used in each 


hook-up. Write us for parts you cannot get. 


IMPROVED RAYTHEON POWER-PACK 


1 Raytheon tube......... $ 6.00 


I PAER ican No. 


14 
I Condense: Corporation 
combination condens- 
er, 2 units of .1 mfd. 
Corporation 
multiple condenser, 
five units of 2, 2, 8, 1 
tively 4 mfd. respec- 


1.25 


I Bradleyohm No. 10— 
hm. 


10,000 ohms.......... $ 2.00 

1 Bradleyohm No. 25— 
250,000 ohms......... 2.00 

1 Bradleyunit resistance, 
7 SOO so sate ees dé bes -75 

Electrad resistance 
KOE AEE eN .25 

1 Hardwood base......... 

I Composition binding post 
I jai amali brass brackets. Io 
Total esses ohh eae $42.70 


COCKADAY LC-26 KIT 


1 General Radio variome- 


1 Bradleyunit, }4 megohm.$ .75 


-. ne ee ee ee ee ee - 


ter ype 208 269, Equipped 3 Amperites No. 1 ae PT 3.30 
rheostat 5.30 I Amperite No. 112....... 1.10 
COCKADAY COIL $5.50 peann Radio Tarontati 5 Benjamin standard “Cle- 
(New Octaform Base) 214-a, 7 ohm ra-tone” sockets...... 5.00 
ge fact that this coil was used in equipped with cheostat 1 Carter single-circuit jack, 
Br eon Tuner „a9 des'gned | _ knob................ 2.25  _ NO. IOI.....ssesssee -70 
r. Cockaday, is significant I Precision Octaform coil 2 carer: Tack switches, 
Peiognitioa of the accuracy and | — 8et......ssuureseseess 5S0- 2. -. ce NO Aireon cases 2.00 
ciency of Precision Coils. I Ane special double unit 8 Eby | binding posts...... I.20 
conden No. ae F I Fynur, vender control 
section .0003 .25 ob and dial........ 3.50 
PRECISION COIL 1 Micamold fixed condens- I Universal decorated pan- 
SET er, 00015 mfd........ -35 o 8592 inches....... 7.50 
1 Micamold fixed condens- Blueprin Sie uD Shae ae 1.00 
er, .00025 mfd......... 35 4Small Brass brackets.. 
No. 300 2 Daven resisto-couplere I Antenna connection 
(new type which in- block, 1x2 inches..... 
For the new Or- corporates .1 mfd. con- 1 Battery connection block, > 1.75 
thophase Re- denser concealed in 1x9 inches.......... 
ceiver described | — base)........0..0eee 3.00 2 Large brass brackets.. 
in February | zı mertan DeLuxe trans- Screws and buss wire...... 
Popular Radio. former, first stage..... 10.00 Solid Walnut Cabinet..... 17.00 
Price, per set of Bradleyleak, M to 10 meg. 1.85 
three, $7.50. 3 Bradleyunits, K megohm 2.25 AL OCA oid Odie Sada $81.90 
COMPLETE PARTS FOR 
The S-C Receiver eereesise erst ora ad Cees Foal CORSE $58.85 


Cockaday S Tube cut MMO 265 code ts Soe Rate ne bee 42.50 
Power-Pack Amplifier...........cccccccccnctccccvcccnencece at I0 


The Orthophase Mpecalver (Solid walnut cabinet)............00% 


Precision Coils and Kits Are Absolutely Guaranteed 


| PRECISION COIL CO., Inc. 


209 Centre Street, New York, N. Y. 


A. RADIO PHAN l 


ANYWHERES, U. S. A. 


Mr. Mike Rofone. 
Dear Mike: 


Wrote you last month but forgot to tell you 
that my old friend Ed. Oman from Seattle told 
me where I could get the Loud Speaker I described. 
It was Sanford Bros. and they have offices in 
seattle, San Francisco, Chicago and Chattanooga. 


I sure wish a lot of my friends knew more 
about Loud Speakers and Radio Sets, too, for that 
matter. "A Set is no better than its Speaker" 
is also true the other way ‘round. If the 
audio transformers are not constructed correctly 
there are many notes lost and of course not re- 
produced. If the Set will reproduce the notes 
Timbretone will sure give you a surprise in 
the way it will perform. 


I personally believe the Set, unit, shape 
and material of the horn should all be made 
with the idea of being used as a unit. This is 
practically done in the Arborphone-Timbretone 
combination. Write Sanford for a circular. 


Till next month, 
Sincerely yours, 


ohne s T A 
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SICKLES 


(Trade Mark registered Aug. 4, 1925) 


- For Browning-Drake, Roberts, 
Craig, Aristocrat and Hoyt 
Circuits 


(Patented Aug. 21, 1923) 


The Sickles No. 18A coil combination is 
designed specifically for the Roberts Reflex 
and other. reflex circuits using neutralized 
radio frequency amplification, combined 
with regeneration controlled by a movable 
tickler. 


The No. 25 coil combination is built for 
the Aristocrat Circuit, and it will also work 
admirably in all of the universal circuits 


Sickles Coil Set No. 24 for 
Browning/Drake Cirouit 


Price $7.50 - 


COIL PRICES using tuned radio frequency amplification, 
neutralized by the Rice Method and com- 
No. 18A Roberts Circuit $8.00 set. | bined with regeneration. 
No. 24 Browning Drika | ie [ Send for descriptive catalog 
No. 20 Craig Circuits 4.50 set [ 
No. 19 Acme Reflex 4,50 set | The F.W. Sickles C O. 
No. 8 Knockout Reflex 4.00 set 
| | Union Street 

No. 21 Hoyt Circuit 10.00 set l 134 Eo 
No.25 Aristocrat Circuit 8.00e | SPRINGFIELD, MASS. 


“The Better Condensers” 


AN IMPROVED POWER-PACK AMPLIFIER AND TOBE CONDENSERS 


This Power-Pack Amplifier is like the latest Popurar Rap1o Power-Pack 
Amplifier, using AmerTran Transformers and Amerchokes, described in 
April 1926, but this has one more stage of audio, for attachment directly to the 
jack of any set. It will give perfect quality with great volume, and in addition j 
supply B current to the entire set, without batteries. 

TOBE CONDENSERS are ‘eed throughout—and permanent satisfaction 
and quality are thereby assured. Condenser cost is reasonable. 


6 TOBE Type 709, 2 Mfd., @ $1.75......... $10.50 
1 TOBE Type 711, 4Mfd.,@ 3.75......... 3.75 
Total Condenser Cost...... $14.25 


Write us today for free drawings of this Power-Pack Amplifier. 


The new Raytheon Power-Pack uses the TOBE B BLOCK—a filter condenser unit that saves ` 
money, space and wiring, and which adds to the appearance of any plate supply unit. 


Remember Raytheon recommends Tobe Condensers 
as unsurpassed by any for use in Raytheon circuits. 


Tobe Deutschmann Co. 
CORNHILL - BOSTON, MASS. 


“How to Raise Turnips”’ 
—by Radio 

Wir the best agricultural minds in 
America guiding the courses, WLS of 
Chicago has started instruction by radio 
with the aim of teaching methods for 
getting the maximum of profit from farm 
products. A regular school enrollment 
has been established among the farm 
listeners; pupils are expected to attend 
the sessions every day except Saturday 
and Sunday. Six o’clock in the evening 
is the assembly time; and the sessions 
last one hour. The curriculum is 
divided into three main branches, 
practical farming, practical marketing 
and rural life. Pupils of the school 
receive the lessons in printed form, as 
they are given through the ether; and 
they send in discussions concerning their 
individual problems and ideas for im- 
provements; these are broadcast during 
the “recitation periods.” 


Short Radio Waves Reach 
| the Sphinx 


SHORT waves were largely responsible 
for the 7,000 mile DX record achieved 


-by R. H. Skinner, director of a round- 
the-world cruise, who heard KDKA 


(Pittsburgh), at the base of the Sphinx 
in the early part of February. 

The short-wave receiver was set up 
in the shadow of the Sphinx; and Ameri- 
can tourists heard the voice of Mr. 
Skinner’s wife and of friends, which 
reached them there m the desert after 
crossing oceans and continents. 

This demonstration of the DX pos- 
sibilities of short waves should prove of 
special interest to American amateurs 
who think a 1,000-mile range a local one. 
There are many short-wave European 
stations which might be heard in 
America with the proper apparatus. 


How Radio Has Touched 
the Lives of the People 


THERE are now about 1,000 broad- 
casting stations in the world. Only 
five years ago there was no such thing as 
“air entertainment.” In twelve years, 
foreign ship and store stations have 
increased tenfold; and all together it 
appears that nearly 10,000 American 
professional operators are required to 
keep the commercial sets going. And 
there are more amateurs than com- 
mercial men in radio. It is estimated 
that no fewer than 100,000 persons are 
actually building receiving sets at this 
time and that a quarter-million resi- 
dents of the United States are connected 
more or less directly with the radio 
industry. Statistics of this kind are 
stimulating to the imagination of the’ 
young man who is speculatively con- 
sidering the future possibilities of this 
fast growing art and who believes that it 
may be possible to link its prospects of 

success with his own. 
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A “Radio Curfew” Law 


Rapio has been the cause for many 
novel regulations and laws in our statute 
books. The latest one comes from 
Chicago, where Corporation Counsel 
Busch has decided that it should cost 
late radio fans between $1 and $200 for 
the privilege of operating their loud- 
speakers after midnight. The penalty 
is in the form of a fine. 

This action was taken after many 
complaints had reached the City Pros- 
ecutor. These cases will be prosecuted 
in the same manner as a disorderly 
conduct case. 


The Low Costs of 
Listening In 

A LEADING manufacturing company 
has at last figured out the cost of oper- 
ating a radio receiver. On a three-tube 
receiver, without a “C” battery, the 
“B” battery cost is about two cents an 
hour; on the same receiver, but using 
both “B” and “O” batteries, the total 
cost is reduced to one cent an hour. 

On a five-tube receiver of standard 
type, equipped with the larger type bat- 
teries designed for high current drains, 


the cost of “B” battery upkeep may be. 


kept to three cents. A “C” battery 
reduces this average to two cents an 
hour. 

The “A” battery cost is estimated to 
be less than the “B” battery cost of the 
same receiver. These calculations are 
based on a two-hour use of the instru- 
ment daily, and until the 45-volt bat- 
tery units reached a 34 volts minimum. 


“Hello England! Are You 
There?” 


Ir you are equipped with a short 
wave receiver, you have no doubt heard 
the experimenting which has been going 
on between the Rocky Point station of 
the American Telephone and Telegraph 
Company on Long Island and the new 
super-power short wave station in 
Rugby, England. Recently these two 
stations carried on a radio telephone 
conversation that lasted ten hours. It 
may be expected that a regular commer- 
cial telephone service across the Atlantic 
will be the outcome of these very 
interesting and remarkable tests. 


A Chance to Check Up on 
Your Frequencies 


Rapioists who rejoice in the posses- 
sion ofa wavemeter,orhave some particu- 
lar reason for calibration of transmitting 
and receiving apparatus to the official 
frequency standard, will be interested to 
know that the Bureau of Standards 
transmits, twice a month, radio signals 
of definitely announced frequencies from 
WWV, Washington, D. C., and from 
6XBM, Stanford University, Calif. All 
the dope is given in Bureau of Standards 
Letter Circular No. 171. 
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MAIL THIS COUPON TODAY TO GOLDEN-LEUTZ, INC., 6th &WASHINGTON AVES., LONG ISLAND CITY, N. Y. 


GOLDEN-LEUTZ, INC. 
6TH & WASHINGTON AVES. 
LONG ISLAND CITY, N. Y. 


GENTLEMEN: 


PLEASE MAIL IMMEDIATELY WHEN READY AND WITHOUT 
OBLIGATION ON MY PART FULL DESCRIPTIVE LITERATURE ON 
YOUR NEW LINE INCLUDING l 


1. STANDARD PLIO-6 A POWERFUL HIGH GRADE ME- 
DIUM PRICED BROADCAST RECEIVER. . 


2. UNIVERSAL PLIO-6 HAVING THE EXCLUSIVE FEA- 
TURE OF TUNING ALL WAVELENGTHS FROM 35 TO. - 
TOO METERS FOR PERFECT BROADCAST RECEP- ~ 

N. | 


3. UNIVERSAL SUPER 8 A VERY HIGH GRADE SCIEN- 
TIFIC BROADCAST RECEIVER ALSO FOR ALL 
WAVE LENGTHS FROM 35 TO 3600 METERS. 


4. UNIVERSAL TRANSOCEANIC THE MOST POWERFUL 
AND MOST ADVANCED RADIO BROADCAST RE- 


CEIVER IN THE WORLD. 
CONSUMER 0 DEALER O JOBBER O 
INDICATE INTEREST WITH AN “X” 
YOURS VERY TRULY 
NAME.......... ee ra een er ena ree rer es ee ere 
ADDR ES aa a or 


a5 
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YOUR 
INDIVIDUAL 
PROBLEMS 
SOLVED 


POPULAR RADIO maintains for the penea € o 
ts Bureau 


{ism we por as sat 
Ta , under the perso 
. Cockaday which l without 


paper aper only, ye and enclose a -addressed and 
ope. 
r possible that your individual problem 
peen covered ~A an issue of POPULAR 
RaDIO, and 80 as a 


June, 1925 

~—New Development in Vacuum Tubes. 

~—How to Build a Five-tube A-C Receiver. 
T Tuning Ch 


Jon, 1925 
As poa oL „Hook une. 


puy 
a Installmen 
—Broadcast Stations in ‘the United States. 
—What's New in Radio Apparatus. 


Au} ust, 1925 
otion Pictures” by Ether Waves. 
-SA New Tipoa: of Borie Loudspe 
—How to Tube Testien 
Set with d iima Control. 
—Trouble Shooting. 
—Hints for Amateurs. 


Sep ember, 1925 

ow the Air Affects Radio. 
—When You Turn Your Dials. 
—Uszeful Charts for Amateurs 
—Call Letters That Have a Past 
—Broadcasts. 


October; 1925 
—How Earth Magnetism Affects Radio Waves. 
—How to Improve Broadcast Ty aa 
What Makes a Low-loss Co 
—How to Build the New B-Tube Superhetero- 
dyne with a Single Control. 


November, 1925 
—Radio’s Newest Instrument-—-the Photo- 


electric C 
=How i9 Build the Raytheon Plate Supply 


—New Methods of Calibrating Your Recelver. 
—Practical Pointers About Transformers, 
—Multl-layer Coils. 


December 

—How to Buta The New LC-26 Receiver 

—How to Improve Broadcast Reception. 

—What Every Radio E sperimenta Should 
Know About Condense 

—"Truthful Re roduction,”” ‘How to Get It 
from Your Set. 

—Radio that Runs on a Beam. 


January, 1926 

aow to Get the Most Out of Your LC-26 
C 

—Some New and Useful Facts About Coils. 

—When Your Set Won't Work. 

—str ht-Line-Frequency Condensers. 

—What’s New In Radio Apparatus. 


February, 1 

—How to Ree Distortion in Amplification. 
—Some Stunt Sets 

—important Kinks in W ring. 

—How to Cut Down Your B” Battery Bill. 

—Hints for Amateurs 


Merch, 1926 
A New Theory of Wave Transmission. 
—Why and How the Milliammeter Increases 
the Efficiency of Your Set. 
—What “Inductance” Really Is. 
—List of Broadcast Stations. in the U. 8. 
—How to Build the S-C Recelver for Short 
and Long Waves. 


April, 1926 
—How to Get an Operator's ‘Ticket.”” 
—What a Par ne Frequency Condenser 
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—How to YBulid a TOWE PROX Amplifier. 
—The New “C 1 Piiot’’ 
—How to Bull 


Transmitter 
—T me Popular 1 Radio Medal for Conspicuous 
Serv 


por Operate a Low-Power 


POPULAR RADIO 


Department 58 
627 West 43d Street New York 
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Canadian Broadcasters 
Organize 

Wirs the purpose of “protecting the 
interests of the radio listeners-in,’”’ a new 
organization, known as the Canadian 
Association of Broadcasters, has been 
formed. It includes every radiophone 
station in Canada. 


A Radio Listening Post 


fr the plan presented by M. C. Say- 
lor, who is the radio engineer in charge 
of WHAP, New York, is accepted, New 
York City may have the first official 
observation post for broadcasting estab- 
lished in the country. Mr. Saylor pro- 
poses to establish a complete listening-in 
post, in charge of a competent radio 
operator, to check up on all of the com- 
plaints, interference, violations and 
other misdemeanors which a radio 
broadcasting station may fall into. The 
control of this listening post would be 
placed in the hands of a committee of 
broadcasters of the Metropohtan Area, 
with the District Radio Supervisor as 
the Chairman; and a continuous watch 
would be kept from 6 p.m. to 12 p.m. 
The operator would make measurements 
with a sensitive wavemeter of all the 
wavelengths, every half hour. Over- 
modulation, attention to SOS signals, 
proper frequencies transmission are only 
afew of the items which the observation 
station would have to watch. The Dis- 
trict Supervisor has approved of the 
idea. 


The High Power Fad 
in Europe 

AMERICAN broadcasting stations are 
just finishing the high and super-power 
craze which swept the country last fall. 
In Europe, the fad is just beginning. 
Several of the larger stations there will 
change over to increased power. Among 
them are Radio Belgique, which will use 
10 kilowatts; Radio Paris goes up to 15 
kilowatts; Hilversum, in Holland, is to 
have 20 kilowatts; and Moscow will 
send with 25 kilowatts. 

With these increases in power, regular 
reception of European stations in 
America should be easier and more fre- 
quent. 


New York Is Radio Center 


Ir has been estimated that more than 
20,000 jobbers and dealers, representing 
all sections of the country, visit New 
York annually on radio business. 

These thousands of radio merchants 
come to New York to see the very latest 
steps in radio achievement, and to look 
over the lines of some of the biggest 
manufacturers of radio equipment, 
which are located in the city. While 
the largest percentage of these com- 
mercial visitors come for the big radio 
shows and exhibitions, there is a con- 
stant stream coming and going daily. 

Probably more than 65 percent of all 
radio business done in this country is 
carried by New York. 


A CORRECTION 


In the diagram of the three-tube, four-cireuit receiver on page 226 


of the March, 1926, issue 


an error was made in numbering the 


battery binding posts. Ín order to agree with the descriptive 
material in the text of the article which accompanied the diagram 
the numbers should be reversed, making the top binding post No. 
£, next to the top No. 4, and so on down to No.7 which should be 
the bottom terminal. This change means that, starting from the 
top, the connections should be “ B—-’’ 90 volts, OB +” 22% volts, 


“po , “A+, ” and “A-.” 


The correct numbers on the bind- 


ing posts are |showniabove . 
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Quaint Explanations of 
the Phenomena of Radio 
NE of the important services to 
civilization that radio is rendering 
is the enlightenment that it is bringing 
to the ignorant and the superstitious, 
and the interest it is arousing in the sub- 
ject of science generally. Why the 
progress of radio is slow in districts 
where education is meager is aptly illus- 
trated by the following adventure that 
is reported by John Y. Ray of Glen 
Allen, Virginia: 


-HETRO-MAGNETIC 
RECEIVER | 


$48.50 MODEL HETRO-MAGNETIC 


Wavelength range, 225 to 675 
meters. In new regulation wave- 
length for .broadcasting stations. 


: ; __ Tube arrangements: Magnetic 
coil, equi-amplifier, detector, two stages audio. 
GENERAL INFORMATION Í 


Antenna: Single wire 10 to 150 feet, Works satisfactorily on 
indoor aerial. 
Tubes: Dry cells, 199, or Storage Battery 201A. 
_Panel: 7 by 26, beautifully engraved Bakelite. 
Dials: 4 inch—vernier optional. 
Controls: Germania, Hetro-Magnetic. 
Condensers: Foreign type, low loss. 
Sockets: Special type, fits all tubes. 
Cabinet: Beautifully finished 1034 x 10 x 29 solid walnut piano, 
hinged, $7.00 extra. 


For those that care to purchase a complete outfit, we 
have combined the following accessories, together 
with the instrument, at this exceptional low price. 


Sold On Trial 


Explanation: 


Look over v carefully overy 
ad in this mag c and then you 
may read this one. Our story is 
simple. 

This receiver Is sold toyo 
10 day proposition. You 

ri to pompare it with any 


Here is a story that will give you an 
idea of the frame of mind of the people in 
this territory, outside of the large cities. 

This fall, while hunting turkeys, I came 
upon some people operating a “still.” 

ey were in the midst of a discussion on 
the subject of radio. After sampling some 
of the “jump steady” I listened to the ar- 

ent. One man had a rather feeble be- 
ef in radio while six were trying to talk 
him down. 

One man claimed that it was “nothing 


clarity, you ma u 
in good condition without any 
obligation, and we will refund to 
you your money. 
Furthermore, if anyone in your 
uia so fine 


high e 
instrument, for less money, you 
i still have the same privilege to 
return it. 


but a phonograph with a lot of records 1 Mercury Receiver 5 Tested RCA Tubes, 201A consumer, avoiding 
init” When I called his attention to the | | 1 Thorola Loud Speaker 2 45 Volt Batteries Ser ein Bo 
fact that it had been possible to hear the 1 Complete Aerial ` 1 Storage Battery Magnetic Receivers ate months 
President’s speech made a day or so be- ; r 82,50 opportunity at.once. P 
fore, he replied by saying that “they knew Special Price as described =- =- - š 
what he was going to say a long time ago Above set in 29” walnut cabinet........... $48.50 
and made the record then.” Set less cabinet..........-.-00.ce eee eeeeee 39.50 

Another man claimed that “there were Complete knock down kit......... Secon 25.00 


(These prices do not include accessories.) 
Our circular containing guarantee gives complete description 


MERCURY ELECTRIC CORP. 
2032 Grand Ave., New York 


wires running under the ground that peo- 
Pe connected their sets to and that the 

roadeasting came over the wires like the 
telephone.” 

Still another debater maintained that 
“there was no such thing as radio,” and 
that there “was a trick about it some- 
where,” 

And one devout churchman could see 
nothing but a calamity coming upon the 
world as a result of radio; he kept repeat- 
ing, “Folks are getting too wise; the Lord 
is sure going to punish them.” : 

It will réquire a lot of education on the 
part of magazines, the dealers and manu- 
acturers to get them to believe anything 
different. 


Standard on 
Majority of 


Changes in the List of 
Quality Sets 


Broadcasting Stations 
in the U.S. 


These corrections and additions to the list which was 

t in the March, 1926, issue of POPULAR 

10, make it correct as of March 20, 1926. 

Purther changes will be published each month in this 
magazine. 


Month after month, season after season, these 


j iS J l e oe e : 
STATIONS ADDED leading receiving set makers continue to specify 


i Spri \ a : P 
Colars springs, Col. rd : Thordarson Amplifying Transformers. 
s: 222.1 : 
Scr eae 297.1 They have learned that Thordarsons will “stand 
Minneapolis, Minn. 277.6 ' the gaff”—that in tone quality they satisfy even 
Barren ota the most fastidious—that even in hardest service 
a S ` they will not break down—that they are designed 
STATIONS DELETED right, built right, and sound right. 
CETS al. 209. ; s 
pag oer i Build or replace with Thordarsons. 
Manhattan, Kan. 218.8 ` s aa ; 
San Francisco, Cal. 250 Write for descriptive circulars 
Lancaster, Pa. 258 
New York, N. Y. 226 
Ellsworth, Me. 231 
CHANGES IN CALL LETTERS 
Fayetteville, Ark., Change to KUOA 
Santa Maria, Cal., Change to KSMR 
Elgin, IIl.. Change to WSWS 


Minneapolis, Minn.. Change to WGWY 
New York, N. Y.. Change to WBNY 


CHANGES IN WAVELENGTHS 
Providence, R. I., 205.4, Change io 209.7 


CHANGES IN LOCATIONS 


THORDAR 


co 


EL 


Transformer Specialists Since 1895 
WORLD’S OLDEST AND LARGEST TRANSFORMER MAKERS 
i = Chicago, U. S. À. 
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TUBES 


3TYPES 


-its in th 
Tube 


“Your receiving set can be no better than its 
tubes. o Tubes give maximum results 
in clarity of tone, rich volume and long life. 
Our charted tests (results confirmed by labor- 
atories of national reputation) PRO CECO 
TUBES SUPERIORITY—as detectors, as 
amplifiers. 


Buy CeCo Tubes whether your set takes one 


tube or eight. Now ready! CeCo Tubes with 
new type Long PRONG BASES. Also, power 
amplifier tubes, E (Dry Cell ), F (Storage 
Battery), for last stage of Audio Frequency. 
Ask your radio dealer. 
C.E. Mfg. Co., Inc. 
702 Eddy St., 


Providence, R. I. ` 


TUBES 


Before me, a Notary Public in and for the State and 
county aforesaid, personally appeared Douglas H. Cooke, 
who, having been duly sworn according to law, deposes 
and says that he is the. Business Manager of “Popular 
Radio,” and that the following is, to the best of his knowl- 
edge and bellef, a true statement of the ownership, man- 
agement, eto., of the aforesaid publication for the date 
shown in the above caption, required by the Act of 
A t 24, 1912, embodied in section 411, Postal Laws 
and Regulations, to wit; 1. That the names and addresses 
of the publisher, editor, man. 
managers are: Publisher 


None: Business Manager, Douglas 
43d Street, New York City. 2. 


uglas H. 

Cooke, 627 West 43d Street, New York City: Vernal W. 
Wiley Blair, 
6 arold B. Emerson, 
9 East 40th Street, New York City; Estate of Willlam 


Corporation, 34 Pine Street, New York City: Le Roy 
el I. Smith, 120 proa- 


*Harfis Corporation with the following as 
Trustees dissolution of Harvey Fisk & Sons (1921) 
now dissolved; John Donovan, 30 Church Street, New 
York Clty; Harvey Fisk, 34 Pine Street, New York Cit 
Joseph M. Shellabarger, 30 Church Street, New Yor 
City. 3. That the known bondholders, mortgagees, and 
other security holders owning or holding 1 per cent. or 
more of total amount of bonds, mortgages, or other 
securities are: None. 4. That the two paragraphs next 
above, giving the names of the owners, stockholders, and 
security holders, if any, contain not only the lst of stook- 
holders and security holders as they appear upon the 
books of the company but also, In cases, where the 
stockholder or security holder appears upon the books 
of the company as trustee or In any other fiduciary 
relation, the name of the person or corporation for whom 
such trustce is acting, is given; also that the sald two 
paragraphs contain statements embracing afiant’s full 
nowledge and belief as to the circumstances and condi- 
tions under which stockholders and security holders who 
do not appear upon the books of the company.as trustees, 
hold stook and securities in a capacity other than that 
of a bona fide owner; and this aMant has no reason to 
believe that any other person, association, or corporation 
has any interest direct or indirect in the said stock, bonds 
or other securities than as so stated by him 


Cooney, Notary Publio, New ork County. (My 
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ONE BROADCASTER WHO IS CASHING IN ON HIS 
TALKS TO MIKE 


Before the advent of broadcasting Dr. S. Parkes Cadman was 


a little-known Congregational minister in Brooklyn. Today his 
name is known to so many radio fans that it is bringing him in 
$50,000 a year on the side as a newspaper syndicate feature. 


A New Freak in the 
Broadcasting Studio 


One of the. listeners to WOC of 
Davenport, Iowa, proposes to broad- 
cast, for the entertainment of other 
listeners, the peculiar noise which he 
can make by wiggling his ears. He 
says this click is as loud as that of a 
watch. Program managers who are 
looking for something really novel to 
broadcast could scarcely find anything 
more phenomenal. 

: * x 


A Unique Experiment in ~ 
Community Broadcasting . 


Tae Chamber of Commerce of Cin- 
cinnati is doing a laudable piece of 
broadcasting from station WSAI; and 
this department hastens to recommend 


‘the procedure to other cities of similar 


size. 

Using a fund of voluntary contribu- 
tions, the Cincinnati Symphony - Or- 
chestra (said to be one of the very 
best mediums of expression in the 
United States) is brought to the air 
weekly. The business men of Cincin- 
nati feel that their contributions to the 
fund help to popularize the town, and 


this, of course, is the big idea back of 
every Chamber of Commerce. Be that 
as it may, we feel that the improvement 
to broadcasting is the big thing; and 
hence this department very officially 
recommends the idea to all Chambers of 
Commerce in this country. 
* * 


Radio Replaces Magnetic 
Compass on Next 
Polar Flight 


A THOUSAND-MILE radio transmitter, 
together with very sensitive receiving 
apparatus and a special direction 
finder, will compose the radio equipment 
of the Norge I, the new airship in which 
Captain Amundsen and Lincoln Ells- 
worth will make their next flight to the 
North Pole. 


The direction finder is of new design, | 


and it was specially built for the airship. 
* * 


“Just think, Aunt Lil, my husband 
got Hamburg and Java on the radio last 
night.” 

“Now, my dear child, you don’t think 
I'll ever believe they can deliver grocer- 
ies on that fool contraption.” 

—The Progressive Grocer 


1 


The ‘‘How to Build” Set in 
Next Month’s Issue 


For the experimenter and home-builder who has had litile experience 
or no experience at all in assembling his own radio receiver, the construc- 
tional article in PopuLtaR Ranvio for June will have a special interest. 
For this new set-—which has been arona by Will Bradley, Jr., in 


collaboration with the PorpuLar Rapio 


ABORATORY—nol only com- 


bines good tone quality, and selectivity, but it is also remarkable because 
of new features that make possible the receplion of distant stations on a 
loudspeaker, using only three tubes. So simple to build and to operate is 
this new set that any beginner in radio will be able to construct it from the 
detailed specifications, drawings and Fh he be that will sed 
ustve 


every operation. 


The set may be assem 


d at a cost for parts (exc 


; of the tubes, aerial, battery and cabinet) of aboul$65 00. 


Penalties for “Libel by Radio” 


WENE modernizing the old penal code 
of Spain, cognizance was given to the 
possibilities of radio in crime. Although 
there have been, so far, no cases of 
blackmail or libel over the radio, Span- 
ish judges will have a law to go by if 
such a thing happens in their country. 

Severe penalties are provided for 
blackmailing or libel, either in news- 
papers or by radio. Slander, threats, 
or abusive utterances, either in the 
newspapers or by broadcasting, are 
other cases anticipated by the new penal 
code of Spain. 


* 


A Practical Test of 
a, Radio Voice 


Davin Lipton, announcer for a firm 
that broadcasts over stations WMAQ, 
WGN and WEBH, in Chicago, recently 
went to the bank to cash his pay check. 
But as he carried no identification ma- 
terial, the cashier hesitated to hand over 
the cash. So it occurred to Lipton to 
make a real test of the power of the radio 
voice. 

“Have you a radio set?” he asked of 
the man behind the bars. 

“Certainly I have!” said the cashier. 

“Then you'll recognize this,” said 
Lipton, who thereupon made the a 
tomary announcement as if before the 
station microphone. 

Lipton received his money. 

* 


* 


Broadcasting at the Word-rate 


Tue speed-rate of your speech does 
not determine how much you must pay 
for the use of the air for radio advertis- 
ing over the Oslo, Norway, broadcast- 
ing station. The fee for broadcasting i is 
two kronen a word, just as in classified 
advertisements. | 

In the United States, the usual meth- 
od of charging is by the piante; or 
fraction of an hour. 

In Oslo not more than 15 pacani of 


the program may be made up of paid . 


programs. [ven at this low rate, and 
with those restrictions which the Gov- 
ernment has placed on this form of prop- 
aganda, the Kringskasting Selskap, the 
operating company, has been able to 
make it Bere: 
* 
The First Practical 
Radiophone Line in 
the U.S. 
Since October, 1924, Hawaiians have 


been able to communicate between the 
Islands of Oahu and Lanai, T. H., (a 


distance of about fifty miles) by auto- 


matic radiotelephone. This is the first 


practical installation of the system in the - 


United States. By means of the radio 
link. natives who are equipped with or- 
dinary telephones on any island may 
communicate with others similarly out- 
fitted on other islands. 
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Control Volume with 
. this Modulator Plug 


you can now regulate tone and volume to suit your ‘:- 
mood, by simply turning the knob on this Centralab .: 


“M odulaior Plug! Replaces ordinary loud-speaker 


plug. Provides perfect control of volume from a - 


2 Ped 
a+ S eee 


whisper to maximum, without touching the tuning . 


dials or rheostat. Cuts down static interference, 
smooths out powerful local stations, and brings 


through programs sweet and clear—improves spring 


and summer reception wonderfully! 


$2.50 at your “ais dealer’s—or sent direct if he 
cannot supply you. Write for literature de- 
scribing this and other Centralab controls. 


your tubes— x4 


good radio can be obtained 


all summer long! 


Give your radio set a spring-tonic by in- 
vigorating the tubes the Sterling way, and 
you will find that the quality of your recep- 
tion is practically as good as you got in 
winter—always enjoyable for porch danc- 
ing, baseball scores, concerts, and musical 
entertainment to ‘make warm evenings 
more enjoyable. 


KEEP YOUR TUBES 
FULL OF VIGOR 


with the Sterling Tube Reactivator. The 
meter on this device shows you when tubes 
need reactivation and proves their increased 
efficiency after treatment. A high class in- 
strument, easy to operate, and no guess- 
work in a results. 
Price $12.50 (50-60 cycle) 
14.00 (25-40 cycle) 

For your complete radio home servicing equip- 
ment also use Sterling Tube Testers, pris g 
auery Chargers and Sterling Pocket Meters. 
Ask your dealer! 

The Sterling Mfg. Company 
Retr Ohio, Dept. V 


Serting 


REACTIVATOR 


m 


CENTRAL RADIO LABORATORIES 
17 Keefe Ave. Milwaukee, Wisconsin 
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DISTORTION LESS 
AMPLIFICATION 


Equip your set with a DeJur 

lifier and enjoy REAL 
43 radio. Get tone, clarity and 
` volume you never thought 
possible. Fits in the audio 
Ü side of any set. 

Equipped With DeJur Parts 
2 Sockets of Genuine Bakelite 
N - and take standard or new UX 
‘YW, tubes. Built with .01 Bakelite 
‘2  Impregnated Mica Condensers 
D and DeJur Resistors. 
| No bus bar in wiring. All 
fj metal strip connections are 
\ riveted. No screws, nuts or 
N bolts to work loose. 


Sold By All Dealers. 
_... Get the Genaine 


Write for Catalog of DeJur Parts 


A “De Jur Propucrs < P 
$ A World’ i's Largest | Manufacturers o of Rheestats P LX 
= Disi sTo f USS = 


a 
yol d POF 
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TOROIDAL TRANSFORMERS 
Developed by Irving Nachumsonn 


Seven Points of Superiority 


. Correctly distributed ezternal? primary. 
. Absence of usual secondary ed dy-current losses. 
Maxim minimum capa- 


SM um magnetic coupling wit 

4. Sturdy ¢ naraon without coil housings to ab- 
sorb energ 

i cd low atina vindinge 

ri skin lors 


To be used with .0005 condensers se 


Naxon Electrical Laboratories 
Inductance Research Division 


4524-26 Cottage Grove Ae: , Chicago 


eee bweeeee rs mnt rPmPaanzPeanmeaeh eee wu m p w e t 


Naxon Electrical saaa 
4524-26 Cottage Grove Ave., 
“Chicago, Hl. 
Gentlemen: Kindly forward to my address the 
. following: 


O Complete literature on Naxon Colls. 
C. One set of 3 Naxon Colls with hook up diagram. 


Name.-.--~..--..- CO DE SO Oh F OMe & ces SESE EES ET SSS SE SOeveoueseoeceat. aes .se 
PGE CBN oso os re ol 


City.. See oces aoonssoore 
Sent post paid “tor $12. 00° enclosed—otherwlse 
C.O. D. plus postage. 
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THE CREW OF A “PIRATE STATION” IN ACTION 
Undaunted by the disciplinary action of Uncle Sam in bringing 


suit against WJ AZ on the ground that it has been 
lengths other than those assigned to it, the outlaw 


oe wave- 
hicago station 


recently—and appropriately—broadcast the operetta “The Pirate.” 


BROADCAST LISTENER 


Comments on radio programs, methods and technique 
—from the point of view of the average fan 


By RAYMOND FRANCIS YATES 


Why Not Some “Continuity”’ 
in Broadcast Programs? 


A FEW days ago we sat in the Players 
Club talking to one of the soundest radio 
listeners in these United States. This 
gentleman, in case you would like to 
know, was Mr. William Mackay, an 
artist and a lover of art and the first 
subscriber to Poputar Rapio. He is 
one of the seven persons in this country 
who is painfully annoyed every time he 
turns to the radio and who still holds 
the opinion that broadcasting has much 
to learn before it shares the glory of its 
sister entertainments. 

The gentleman in question was so 
enthusiastically disagreeable that we 
envied him—and that is about the 
heaviest confession we have made since 
we told our Sunday School teacher that 
it was we who had put the chewing gum 
on Sadie Lumb’s chair. 

Our good friend talked long and 
heatedly about continuity; and continu- 
ity is one of the things this naive old 
hulk has been steaming about since it 
was a critical pup. The Theory of the 
Psychological Value of Continuity is 
based on the (to studio managers) amaz- 
ing fact that the average human ‘being 
has in him the capacity for what is 
known as “sustained interest.” If you 
shoot at a man with a single-barreled 
shotgun he is interested in dodging only 
one bullet, but if you use a machine gun 
you. manage to keep his interest at high 
pitch without ; a great deal.of extra effort. 


ee ee ome * 


Working on this same heavy line of 
thought, you eventually come to the as- 
tounding conclusion that the long peri- 
ods of nothingness between radio pro- 
grams are strictly anti-spellbinding and 
that a radio listener may suffer the 
severest kind of an esthetic chill during 
the interim. 

This theory, kind and gentle reader, 
is not the mental handiwork of this 
musty brain; it was old when George 
M. Cohan wrote his first comedy. And 
that was a long time ago. 

It does seem as though our bravest 
efforts to entertain on the radio are 
rendered largely futile because of this 
lack of continuity. Perhaps we do not 
mean futile but certainly less effective. 

Take the Victor programs as a classi- 
cal example. The Victor company has 
put on some of the greatest poor pro- 
grams ever broadcast; great with talent 
but anæmic in execution. You can 
appreciate, too, that when a musical 
nobody like’ this reviewer criticises the 
Victor company he must be pretty sure 
that he is not talking through the old 
coo-coo clock. 

A very terse description of the Victor 
hour would sound something like this: 


Talking. Silence. Song. Silence. 
Talking. Silence. Song. Silence. 
Chamber Music. Süence. Talking. 


Silence. Song. Silence. Talking. Silence 
Song. Silence. Talking. Silence. 
Chamber Music. Silence. Talking. 
Good night. 

That may be a pretty crude descrip- 


J 
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tio but it.at least emphasizes the peri- 
odsofsilence and talking; and, when you 
come to'total up, it seems that the peri- 
ods ofsilence and talking take almost as 
much time as the actual music. Some 
kindly voiced gentleman (perhaps it was 
Mr. Victor himself) has insisted upon 
painting beautiful word pictures (with 
orange blossom backgrounds) of each ar- 
tistbeforethe performance. He also in- 
todus prolonged sketches between 
acts; nd although he conducts himself 
like a gentleman in every respect, we 
cannot shake off the thought that he is 
a washing machine salesman.. As a 
matter of fact, he acts like a washing 
machine salesman; he describes his 
articles of merchandise and ends with 
ademonstration, just as the whirlwind 
saleman of the Eazy Day washing 
machine winds up his sales talk No. 4 
witha touch of the electric button. Mr. 
Victor might just as well say, “Now that 
l have described this beautiful machine 
to you, ladies and gentlemen, I am 
going to make it, sing.” 

If we were running the Victor pro- 
grams we should see to it that the music 
continued from beginning to end. The 
piano would fade into orchestra music 
and orchestra music would fade into 
the violin solo. Announcements, if they 
had tobe made, would be short and with 
musical backgrounds. Not for one in- 
stant would the listener be permitted to 
cool off in a period of utter silence nor 
would even Mr. Victor himself be given 
the time to flatter his artists. A good 
artist does not need to be flattered and 
a poor artist should not be on the air. 

We have done a lot of tough thinking 
about this matter of continuity;and now 
that we have got this big thesis off our 
coest we fee’ much better about it. 

(Oh, that’s all right, Mr. Vietor; we 
knew you wouldn't icel that way about 
it. Sure, go right ahead and use the 
idea. We don't mind.) 

* * 


The Passing of Ham Radio 
Entertainment 
ANyoxE who has exposed his ears to 
the best that radio has had to offer, dur- 
ing the past winter, cannot help but feel 
that the day of ham radio entertain- 
ment is gradually passing. Three years 
ago, the general run of stuff was so 
hammy that it left vou with a thirst at 
the completion of each recital. 
Lately radio has afforded moments of 
Supreme pleasure and often has ascended 


to magnificence. Atwater-Kent, the 
rictor C ompany, the National Carbon 
Co., the Edison Co., the B. F. Good- 
rich, Co.; all have ‘contributed to a 


greater radio. 

This progress has been v ery satisfying 
when one stops to think how long it took 
the moving pictures to solicit the atten- 
tion of the better talent and how long it 
wok the Vie tor C OmMpanyv to talk con- 
tract to the real artists of 1910. This 
Wnter first heard a phonograph at the 


Selon and j pb pe pan pna 


First in the Field 
Specializing in 
ETa Kits 


"eisie |S. HAMMER RADIO CO., sioki, New York 


Cockaday Sets Now Made Easier to Build by Our New ‘‘Ready-to-Wire’’ Plan 


SOF of Your Time, Work and Worry SAVED ! 


All you need do is to connect bus-bar according to diagram, solder and your set is finished. 
ese Kits are sent to you completely mounted, and assem on aVeneered Mahogany 
baseboard and genuine bakelite panel, drilled and engraved. Genuine parts used as listed below; 
exactly as used in Mr. Cockaday’s Laboratory Model. COMPARE OUR OFFER! 


RAYTHEON POWER-PACK | Cockaday’s New LC-26 Receiver 


These are the exact parts used in 
building the Laboratory Model. 1 General Radio Variom- 3 Bradleyunits, 's megohm $2.25 
ter t Bradiey unit 4% megohm å ahs 


Raytheon Tube 
Doman veto ie Noe 514 P Aarra no 112.. 
Con Bar COED. 2 Benjamin standard “Cle 


ra-tone” 
Carter Aii jack 


l Ceneri Radio Rheostat 
hms, 


pt BD pact paat 


enser mall combina- type 214-a, 7 o 
Goce an y with rheostat knob.. 
l Precison Octaform coll 


1 
3 
1 
5 
1 
1 Amo Dou bie Unit Con- i 2 
814. .2 
8 
1 
| 
4 
2 
2 


tion condenser comprising 2 
unita ot .1 mfd. with a common 
Condenser Corp. multiple con- 

denser comp sing five units of 

, 8, 1, and % mfd. respect- 

aiey with a common terminal. 

ragap ; 
Bradleyohm No.10— 10.000 ohms’; 
Bradleyohm No. 25—250, 000 


denser No. 
1 Micamold fixed Conden- 

ser .00015 m 
1 Micamold fixed Conden- 

ser .00025 mfd 235 
resisto-couplers 


Eby binding ONL 1. 

Fynur vernier control 
Knob and dial. K 

Universal decorated panel, 

2 Daven 8 x 22 inches 

Small brass brackets... .. 

2 Bakelite Connection 
Blocks 1 x2 piua TxD, 

Large Brass Brackets.. 


(new type) 3.00 
1 Aeran DeLuxe trans- 

former, first stage..... 10.00 
Bradleyleak % to10 meg... 1.8b 


Ee sition Binding post stri 3 $ 
Composition Binding post strib.: -28 | RE ADY-TO-WIRE KIT, PRICE, G2. 50 
COMPLETE KIT $4970 WIRED COMPLETE 


The following UNASSEMBLED and READ Y-TO-WIRE KITS in STOCK:— 


S-C RECEIVER | Best5 Tube Superheterodyne 


POWER - PACK AMPLIFIER | McLaughlin Single Control Superhetercdyne 
HAMMARLUND - ROBERTS KITS | GENERAL RADIO UNIVERSAL 


Send for Free Catalog and Complete 
Information About Our Parts and Kits 


In Genuine 
Mahogany Cabinet 


Inquiries from 
Dealers Invited 


Transportation Prepaid. One-third must accompany all C. O.D orders. Not insured unless insura.ice charges included. 


TRF-120 
Tuned R.F. Kit with 
Brackets $12.00 


A Better Cott for Any Set 


Greater distance and power—and per- 


TRF-120 pee i 
Tuned R.F. Kit... .. $12.00 fect Selectivity, in any type of set— 
Aero Coils will best fill your needs. 
R.F eE, 11.00 The amazing performance of these in- 
ductances is due to their patented con- 
ee struction, which gives them a lower 
Sree Tes e218 308 high frequency resistance and distributed 
OS-SS capacity than others. At your dealers 
Oscillator.......... 5.50 or direct from us. 
AX-4S 
ae AERO PRODUCTS, INC. 
1768-1772 Wilson Ave., Dept. 15, 
ee Chicago 
Wave Trap Coil.... 4.00 


LWT-125 
Low Wave Tuner Kit 12.50 


AERO COIL 
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“Bp? BATTERY 


Better Reception 
From Any Radio Set 


TOTE 
2-Year Guarantee 


100 Volts Zè $15.50 
$21.50 


145 Volts comet 


Complete 

Charger 
Fully Charged—Ready for Use 
MAIL ORDERS PROMPTLY FILLED 
Manufactured and Sold Exclusively by 


Syd Storage “B” Battery Co. 
145214 South Wabash Ave. 
CHICAGO 


Calumet 4911 
ORDERS SOLICITED 


A en 
e S S 


E S S S T AS TS = 
> 
S 


BROADCAST 
LISTENERS 


The POPULAR RADIO ATLAS and LOG 
will give you a list of all the NEW Broad- 
casting Stations with wavelengths and 
other necessary information 


A Complete Atlas and Station Log 


i= d—The Unit 

—North andi sou th Am America; ghowing location 

of oi Pero pn Dro adoasting, leading commerctal 
governmental radio stations, 


SPECIAL FREE OFFER 


You may havea copy of the “POPULAR RADIO 
International Radio Atlas and "3 free, with 
POPULAR RADIO for (8) eight mon 


For Only $2.00 

Pin $2.00 in bills to the coupon below. 
If vou are a subscriber to POPULAR RADIO y 

subscription will be extended elght ‘months. 
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Datt- eoem enas os resrsessennsse e 

POPULAR RADIO, Dept. 52A H 
627 West 43d St., New York City. a 
8 

agencies is ay remittance of $2.00 = which you i 
subscription (extend m subscrip- -a 
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Toronto Exposition in 1907; and it was 
then comparable in its misery with the 
average radio of the present day. When 
one stops to carefully consider these 
histories of sister amusements, radio has 
made a record for itself. It was but four 
years ago that our musicians scoffed it; 
today, they fear it. The record of the 
past winter is enough to give any legiti- 
mate impresarios nausea. Concert man- 
agers are in a panic; and we have heard 


it stated, although not on any too good 


authority, that many of them are al- 
ready putting in applications for future 
employment as motormen on the Green 
Car Lines. 


* * 
Applause Card No. 17 


Jusr when we get settled down to 
write a one hundred percent raspberry 
column, we happen to think about some- 
thing that was put on by the Eveready 
performers and lose heart. 

Most of these Eveready concerts 
are so delightfully new that you can 
smell the varnish; but they have always 
managed to leave this reviewer in a 
cordial mood. It must put a lot of 
our studio managers to shame when 
they see how many new and good things 
can be done on the radio with a little 
thinking beyond the bounds of Radio 
Program Primer No. 1. 

Who, but a very alert entrepreneur, 
would think of dramatizing the Billy 
Brown incident in Lincoln’s life as a 
fitting piece of entertainment for Lin- 
coln’s birthday? 

Here was a man telling the story of a 
visit to Lincoln, using the simple, home- 
ly language of the original narrator. It 
was not only an intensely human thing 
but it was a portrait of the man that 
showed every kindly wrinkle in his face, 
the tenderness in his eyes. 


Kadel & Herbert 


THE TOM THUMB OF BROADCASTERS 


And what continuity! Occasionally 


Billy Brown’s words, always soft and. 


warm, would melt into the strains of an 
old Civil Warsong: Finally Billy Brown 
told how they were getting ready to re- 
ceive Lincoln back in Springfield at the 
close of the War. Billy owned astore; 
and in that store was a chair Abe used 
to sitin. Billy was going to drape that 
chair in a big flag in honor of the visit. 
He was on his way to the store when 
he heard of Lincoln’s death; and here he 
plunges into a piece of description that 
would bring tears to the eyes of an un- 
dertaker. We confess that we were 
deeply moved; and this is the first time 
that any radio performance has really 


“managed to get under our skin. There 


was no deep purple sentiment about it; 
no melodramatic tricks of the 19th 
century playwright, but just cold, pure 
description so homely and awkward that 
it hurt. 

This Billy Brown story renewed our 
faith in the art. It shows what a little 
thinking will do. 

It showed, too, that radio is not yet 
bankrupt and that there is absolutely 
no excuse for much of the conventional 
clap-trap that fills the nightly air. 


That Cross Announcer 


THERE js only one announcer in these 
United States who can explain music to 
us, and that is Milton J. Cross of WJZ. 

Cross does not talk to you as though 
you were a musical bum nor does he 
attempt to create the impression that he 
is one of the few living authorities on 


music. 


Yet we are old sport enough to wager 
that Mr. Brokensire has taken many a 
lesson from Mr. Cross, and further that 


_Mr. Cross never once said to him “Of 


course you know tha 
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Here is the 5-watt transmitter of station WDBX, New York City, 
said to be the smallest active broadcasting station in the world. It 
4 scarcely larger than many receivers. 
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The Highroad to Fame 
Here is a delicate little thing that we 


composed some time ago: 


If you plan on becoming famous, 
Why not turn to the radio? 
Correspondence schools have nothing 
On the radio for speed in making 
You a very, very successful person. 
In fact, about all you have to do 
Is learn to play a piccolo or a 
Harmonica or something like that. 
Perhaps you could get away 
With the comb and tissue paper act, 
But the big point is get on 
The air with something or other. 
If you made a speech when you 
Were admitted to the Owls or Elks 
Or the Woodman of the World, 
Take advantage of the training 
You have had and go on the 

Air with a fifteen-minute talk 
About something that sounds 
Important and learned. 

The studio managers will be 

Gosh darn glad to get you; 

There isn’t any money in 

The game, but you get your 
Name in the papers a lot, 

And that won’t make you feel bad, 
You know, it’s kinda nice to 

Be introduced to a bunch of 
People and have them say, 

“Oh, you’re the guy who does 

The broadcasting from WXS!” 

If you’re really lucky, one 

Of the radio editors may 

Ask you for a picture, 

And then just watch your friends 

Sit up and take notice! 

About the nicest part of the 

Whole business is when they 

Have a radio show. 

Just pull around to one of the 

Newspapers’ booths where 

They introduce all of the 

Radio stars and mention who 

You are, just offhand. 

The crowd sure does give you 

The double O for fair. 

I wouldn’t lose my broadcasting 

For a lot of money; 

It’s just like taking a pill at 

Night and waking up in the morning 

With a name, that everybody knows. 


x * 


The “Of Course You Know” 
in Announcing 

Ir there is one thing that curls the 
lips of this 22-carat critic, it is the amus- 
ing attempt of some of our butter-and- 
egg announcers to “let you in” on this 
history of the musical masterpieces. 
Fresh from a careful and painstaking 
examination of their “Baker’s Musical 
Dictionary,” they come to the micro- 
phone and lead off with “Of course 
you know that—’”’. 

This is supposed to make you feel like 
a member of the Junior League for 
Musical Appreciation and that you are 
being “wised up” by one of the grand- 
daddies of music. . 
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DOMINATIN 
ITS FIELD 


BECAUSE OF SUPERIOR MERIT 


BRACH-STAT 


- THE AUTOMATIC FILAMENT CONTROL 


We are prepared at any time to prove Brach-Stat superi- 
ority over any other form of filament control ballast. 


The life of a radio tube is materially shortened when 
even slightly overloaded. Leading set makers and dis- 
criminating engineers insist upon Brach-Stats because 
they positively prevent overloading and provide perfect 
filament control. Oe 


L. S. BRACH MFG. CO. 
NEWARK, N. J. 


: 
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The Wireless Specialty Apparatus Company, following extensive specialized development, presents 
a complete group of condensers of 


FARADON QUALITY 


for BY-PASS, FILTER, BLOCKING, and INTERFERENCE ELIMINATION application. 
Design and Manufacturing Equipment permits meeting 


SET MANUFACTURERS’ SPECIFICATIONS 


~ In both capacitance and voltage requirements. Regularly Produced. In units and in gangs, incased 


ed terminals or flexible leads to suit particular equipments. 
Complete data and quotations will be furnished promptly upon 
receipt of advice as to just whatis desired. Inquiries are requested. 


19 YEARS SPECIALIZATION 


IN. THE RADIO FIELD 
WIRELESS SPECIALTY APPARATUS COMPANY 


Jamaica Plain-—-Boston, Mass. 


or plain, wi 
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The Raytheon 
Power Pack 


is an improved 


“B” Eliminator 


OMPLETE PARTS 


Raytheon Tube...... 
Acme Transformer... 
Acme Choke Coils... | 
Tobe Combination 


ose eexvaeve 


Airgap Socket....... . 
Bradleyohm No. 10.. 2. 
Bradleyohm No. 25.. 2. 
Bradleyunit Resist- 
ance, 7,500 ohms... 
Electrad Resistance 


eevee eo eve oo‘ 


Binding Post Strip... 
Pr. Small Brass 
Brackets.......... 


ee pad pm pmt pe jd jd d NO jt jat 


Popular Radio Simplified Blue Prints $1.00 
COMPLETELY ASSEMBLED, 


Ready to Use $4.9 00 


LO-26 Saris get 624 


rence Cockaday. 


CORBETT CABINET FOR LC-26 14.50 


MAIL ORDERS PROMPTLY AND 
ACCURATELY ATTENDED TO 


THE RADIO SHOP siamiora 


20 Worth Street, Stamford, Conn. 


Service for Set buiiders— 
Write Us Your Needs 


Radio Manual 


WITH 


Popular Radio 


Kendall Banning, Editor, and Laurence 
M. Cockaday, Technical Editor of POPULAR 
RADIO, have compiled a book that will prove to 
anyone that he can build a set which will give 
distance, selectivity and tone volume, and at 
me on e time a very definite basic knowledge 
of radio. 


BUILD YOUR OWN SET 
AND SAVE MONEY 


In “How to Build Your Radio Receiver,” 
you will find complete specifications, construc- 
tional diagrams, photographs and instructions 
for building all of the following seta: 


A $5 Crystal Set 
The Haynes Single-Tube Receiver 
A Two-Stage Audio-frequency Amplifier 
The Cockaday 4-Circuit ner 
A 5-Tube Tuned Radlo-frequency Recelver 
The‘Improved”"’ Cockaday 4-Circuit Tuner 
The Regenerative Super-Heterodyne 
Receiver 


ADVISORY SERVICE ALSO FREE 


POPULAR RADIO maintains a big modern lab- 
oratory with a trained staff of investigators 
under the personal supervision of Mr. Cocka- 
day, This Laboratory is always available 
through our Technical Service Bureau to 
answer, free to subscribers, by personal letter 
any problems you encounter which are not 
answered in either the “Handbook” or the 
magazine. 


SPECIAL BOOK OFFER 


You can secure a copy of "How to Build 
Your Radio Receiver” FREE, and have all the 
privileges of the Technical Service Bureau 
without additional expense, iit you will send a 
remittance of $3.00 in fuli payment of 12 
months’ subscription for POPULAR RADIO, (Or 
as an alternative, you may have the book and 
priviega of the Technical Service Bureau with 

OPULAR RADIO for 7 months only—for $2.00. 
A two dollar bill will do.) 

Remember you take no chance—we will 
refund your money in full if you are not more 
than satisfied. 
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WHAT'S 


All apparatus advertised in this magazine has been tested and a roved by PopuLAR RADIO LABORATORY 


Tus department is conducted by PoputaAR Rapio LaBoratory for the purpose of keeping 
the radio experimenter and the broadcast listener informed concerning the newest inventions 


and the approved developments 


in radio equipment. Only such apparatus as has been tested 


and endorsed by the Laboratory is noted in these columns. 


A NOVEL TYPE OF SOCKET 


Name of instrument: Vacuum-tube socket. 


Description: This unit is made on a base 
of moulded bakelite which carries 
the spring contacts and solderin 
lugs in one piece. It is equip 
with a small rigid table of bakelite 
in which are drilled the holes for 
the socket prongs of the vacuum 
tube. The contacts grip and hold 
the prongs of the vacuum tube 
when it is pushed down flush with 
the upper bakelite table. 

Usage: In a radio unit for mounting 
vacuum tubes. 

Outstanding features: Compactness. Good 
contact. Neat appearance. Ease of 
installation. ' 

(Further details furnished on request.) 


This socket is especially designed for the 
new UX tubes. 
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An assortment of mounted crystals for use 
as crystal detectors. 


A CRYSTAL DETECTOR ACCESSORY 
Name of instrument: Detector crystal. 


Description: These crystals, which have a 
good degree of sensitivity and are 
uniformly sensitive, ‘are mounted 
neatly in two types of settings, as 
shown in the illustration. They 
will fit in any type of crystal 
mounting; and they are so con- 
structed that the operator’s hands 
need never touch the crystal to 
destroy its sensitivity. . 

Usage: In a crystal receiver as a rectifier 
or detector. 

Outstanding features: Sensitivity. Uni- 
formity. Neat mounting. Acces- 
sible crystal surface. 


(Further details furnished on request.) 


Apparatus Approved by Popular Radio 


This list of apparatus approved by the PopuLtar RADIO LABORATORY 
will be continued as a part of the WHAT’S NEW IN RADIO 
department until all instruments, parts and complete sets have been 
included. The listing is alphabetical by manufacturer’s name and the 
installment in this issue includes the letters H through K. 


AERIALS 


Talking tape; Hope Webbing Co. 
“Goldenrod” aerial wire; Imp Radio Corp. 
Inside aerial; Inter-State Signal Co. 


AMPLIFIERS 


Heath's “Radiant” resistance-coupled amplifier; 
Heath Radio & Electric Mfg. Co. 


AUDIO-FREQUENCY TRANSFORMERS 


pao erence transformer; Henry Hyman & 

30., Inc. 

Audio-frequency transformer; Jos. W. Jones 
Mfg. Co., Inc. 

Karas Harmonik A. F. transformer; Karas 
Electrice Co. | ; 

Anao T ereeney transformer; Kellark Electric 


g. Co. 
Audio-frequency transformer; Kellogg Switch- 
board & Supply Co. 


Storage ''B” batteries; Kelman Electric Co., Ino. 
“Kic-O” “B” Multi-Power unit; Kimley Eleo- 
tric Co., Inc. y 


BATTERY CHARGERS AND RECTIFIERS 


Wonder-Cell rectifier; Helios parey Co., Ino. 
Handy battery charger; Interstate Electric Co. 
Simplex battery charger; Interstate Electrio Co. 
Ultra-Handy charger; Interstate Electric Co. 
Twin bulb handy charger; Interstate Electric 


Co. 
. “Kie-O’ rectifier; Kimley Electric Co., Inc. 
pons double potential charger; Kimley Elec- 
$ ric Co. 
Radio-A re-charger; King Electric .Mfg. Co., 
Gold Seal Homcharger; Kodel Mfg. Co. 


“B” BATTERY ELIMINATORS 
K ellogo Trans-B-Former; Kellogg Switchboard 


upply Co. 
7 Molliformer “B” unit, C. E. Jacobs 
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POPULAR RADIO 
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Department 55 . 
BINDING POSTS 


627 West 43rd Street, New York . e N ! Ea | 
os = ` -- Wonder-Cell storage battery; Helios Battery Co., King Quality binding post; King Quality Prod- 
senate ns Smee nits ma- iDO > i ucts; Ine, as SS ogee ee $ 
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CRYSTAL: DETECTORS 


see Dome fized crystal detector; C.E. & H. J. 
argraves 

$1.00 crystal detecior; Chas. M. Hick 

Crystal detector; Henry Hyman & Co., Inc. 

Atomite crystal; Keystone Products Co. 


DIALS 


A.C.H. sharp tuner dial; A.C. Hayden Co. 

Clock-wise 4-inch gold dial; Heath Radio & 
Electric Mfg. Co. 

Dial; Henry Hyman & Co., 


Jewett micro dial; Jewett Hadi & Phonograph | 


Co. 

Kellogg bakelite dial; Kellogg Switchboard & 
Supply Co. 

Dials and knobs; King Quality Products, Inc. 


FIXED CONDENSERS 
Hilco fized condenser; A. E. Hill Mfg. Co. 


GRID-LEAKS AND RESISTANCES 


Grid-leak; Jos. W. Jones Radio Mfg. Co., Ine. 
Resistance; Kellogg Switchboard & Supply Co. 


HEADPHONES 


No. 2 Universal headphones; Holtzer-Cabot 
Electric Co. 
No. 4 National headphone; Holtzer-Cabot Elec- 
tric Co. 
Headphone; Henry Hyman & Co., 
K el ogg headsets; Kellogg i & Supply 
o. 


INSULATORS 
Insulator; Henry Hyman & Co., Ino 


JACKS 


Harco jacks; Harris & Birdasye, Inc. 

Jack; Henry Hyman & Co., 

Jack; Jos. W. Jones Radio Mig. ‘Co., Inc. 
Kellogg jacks; Kellogg Switchboard '& Supply 


o. 
Kings double-circuit jack; Kings Mfg. Co., Inc. 


KITS 

Super-Hilco-Dyne kit; A. E. Hill Mfg. Co. 

Lo-Loss luned-radio-frequency kit; A. E. Hill 
Mfg. C 

Hilocofler i kit; A. E. Hill Mfg. ga 

4-tube knockdown kit; Jos. W. Jones Radio 
Mfg. Co., Inc. 

Kellogg kitt; Kellogg Switchboard & Supply 


o. 
King Quality neutrodyne kit; King Quality 
Products, Inc 


LIGHTNING ARRESTERS 
“Sensong” lightning arrester; Heinman Electric 


Co. 
Jewell lightning arrester; Jewell Electrical In- 
strument Co. 


LOOPS 
Hartman loop aerial; Hartman Electrice Co. 
Korach loop; Korach Radio Co. ° 
LOUDSPEAKERS 


J. Andrew White loudspeaker; Haynes-Griffin 
Radio Service, Inc. 

Herald loudspeaker; Herald Electric Co., Inc. 

H oiee Gato loudspeaker; Holtzer-Cabot 'Elec- 
tric Co 

Jewett cone; Jewett Radio & Phonograph Co. 

Jewett Super Speaker; Jewett Radio & Phono- 
graph Co. 

Kellogg Symphon y reproducer; Kellogg Switch- 

board & Supply Co. 
K-E loudspeaker; Kirkman Engineering Corp. 
Kodel microphone loudspeaker; Kodel Mfg. Co. 


MISCELLANEOUS ACCESSORIES 

Nu-Way snap terminal; Hatheway Mfg. Co. 

A.C. H. phone connector; A. C. Hayden Co. 

Power-Plus lock-lugs; A. F. Henninger Corp. 

Glass insulated terminal strip; August W. 
Hornig 

Hercules aerial mast; S. W. Hull & Co. 
Jefferson AC tube transformer; Jefferson lec- 
tric Mfg. Co. 

Double choke; Jefferson Electrie Mfg. Co. 

Jife low-loss antenna support; Jife Co. 

Snow white fluid; J. W. Johnston 

“*Color-cap"’ connector; Howard B. Jones 

Kelbraket; Welleradio, Inc. 

Contact points; King Quality Products, Ine. 

Panel mountings; King Quality Products, Ine. 

Choke coils; Kellogg Switchboard & Supply Co. 

K-B adjustable bearing; Koemel Bros. 

Mica diaphragm; International Miea Co. 


PANELS 
Glass panel; August W. Hornig 


PHONE PLUGS 


Harco plugs; Harris & Birdseye, Inc. 

Haynes-Griffin, phone plug; Raynes Coin 
Radio Service, Inc. 

Plugs; Howard Mfg. Co. 

Plug; Henry Hyman & Co., Inc. 

Jones Multi-plug; Howard B. Jones 

Plug; Jos. W. Jones Radio Mfg. Co., Inc. 

Plugs; Kellogg Switchboard & Supply Co. 

Plugs; King Quality Products, Inc. 
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- A transformer that really matches 


the characteristics of the tube. 
CERTAINLY—A General Instrument Product 


It is easily adjust- 
able — merely turn 
the knob until recep- 
tion is clearest and 
sharpest—the result 
is perfect co-ordina- 
tion between trans- 
former and_ tube; 
positive absence of 
any signs of squeals 
and howls; perfect 
reproduction. | 


PRICE 


$1050 


The G. I. 
Variable Audio 


Transformer. 
(Type 101) 


Without a doubt 
the most impor- 
tant radio develop- 
ment since the in- 
dustry became 
generally popular. 


Designed for use in 
any set—in the de- 
tector circuit, and in 
any or all stages of 
amplification. Now 
for the first time 
can more than two 
stages of Audio Am- 
plification easily be 
used by even the 
most inexperienced 
radio enthusiast. 


At your dealers—otherwise send 
purchase price and you will be 
supplied postpaid. 


GENERAL INSTRUMENT CORPORATION 


Manufacturers of ‘“‘Bureau of Stand- 
ards’”’ Variable Primary Condensers. 


477 BROADWAY 


NEW YORK CITY 
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: 7 PHONOGRAPH ATTACHMENTS | 
; s Phonograph altachment; Herald Electric Co., 


ne. 
_Holtzer-Cabot phonograph attachment; Holtzer- 


Filter Condensers for the 
Raytheon Power-Pack 


At your 
dealer's 
or write 
direct 
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HAWLEY STORACE 
f u 
i B 5 
BATTER 


2214 Volt un-acid everlasting 
rechargeable ‘B?’ Storage Battery 


$2.9 5 includes 


chemical 


45 Volts $5.25, 90 volts $10.00, 1121% 
volts $12.50, 135 volts $14.75, 15734 
volts $16.80. Truly the biggest buy 
today. Easily charged on any current 
including 32 volt = hoping Any special 
detector plate voltage had. Tested 
and approved by leading authorities 
such as PopuLaR-Raptio laboratories. 
Over 3 years sold on a non-red tape 30 
day offer with complete refund if not 
thoroughly satisfied. Further guaran- 
teed 2 years. Knock-down kits at 
greater savings. Complete “Hawley” 
‘B” Battery charger $2.75. Sample 


_ cell 35e. Order direct—send no money 


—simply pay the expressman cost on 
delivery. Or write for my free litera- 
ture, testimonials and guarantee. Same 
day shipments. | 


B. HAWLEY SMITH 
315 Washington Avenue 
Danbury, Conn. | 


In making your Raytheon Power-Pack, 
and in all “A” and “B” Eliminators, it 
is absolutely necessary to use the finest 
condensers to obtain good results. 


Potter Filter Condensers are made with 
the best foil, best insulation and best 
impregnating compounds obtainable. 
They take the kinks out of current, re- 
move all traces of A.C. impulses, elim- 
inate all hum. They have unusually 
long life under continuous use. 


There is a Potter Filter Condenser to 
fit every specification. Special models 
for the Raytheon Power-Pack and Ray- 
theon “B” Eliminator. 


FILTER 


Condensers 


POTTER MFG. CO., N. CHICAGO, ILL. | 


er ii 


Cabot Electric Co. 

Vemco reproducing unit; Jewett Radio & 
Phonograph Co. l 

Wilson loudspeaker; J. W. Electric Co. 


POTENTIOMETERS 


Potentiometer; Howard Mfg. Co., Inc. 
Potentiometer; Henry Hayman & Co., Inc. 
T orenomeler; Jos. W. Jones Radio Mfg. Co., 


c. 
Potentiometer; King Quality Products, Inc. 


RADIO CABINETS 


Hole sectional radio cabinets; F. E. Hale Mfg. 


o. 
Hines radio desk; Hines Radio Desk Co. 
lass cabinet; August W. Hornig 
Ideal” radio cabinets; Ideal Radio Cabinet Co. 
Ronio cabinets; Kellogg Switchboard & Supply 
o. 


RADIO-FREQUENCY TRANSFORMERS 


H & H transformer; Hart & Hageman Mfg. Co. 

Intermediate-frequency transformer; Haynes- 
Griffin Radio Service, Inc. 

Hilco multiformer; A. É. Hill Mfg. Co. 

Kellogg radio-frequency transformer; Kellogg 
Switchboard & Supply Co. 


RECEIVING SETS 


Hammarlund-Roberts receiver; Hammarlund- 


o. ° 
A.C. H. receiver; A. C. Hayden Co. 
Haynes De Luze superheterodyne receiver; 
' Haynes-Griffin Radio Service, Inc. 
Wane Heteroplex receiver; Heteroplex Mfg. 


Super-H. ilco-Dyne receiver; A. B. Hill Mfg. Co. 
H moard neutrodyne receiver; Howard Mfg. Co., 


c. 
Howe radio receiver; Howe Auto Products Co. 
Bestone V-60 receiver; Henry Hyman & Co., 


Ine. 

Standardized Precision-made receiving set; 
Jos. W. Jones Radio Mfg. Co., Inc. 

Synphony receiver; Jones Radio Co. 

Kar straight-line receiver; Kar Engineering Co. 
i as receiver; Kardon Products Co., 

ne. 

Kellogg “Ware Master” receiver; Kellogg 
Switchboard & Supply Co. 

Kennedy receivers; Colvin B. Kennedy Co. 

King Quality neutrodyne receiver; King Quality 
Products, Inc. 

Kodel receivers; Kodel Mig. Co. 

Monarch receiving set; Krasco Mfg. Co. 


RHEOSTATS 


Rheostat; Howard Mfg. Co., Inc. 

Rheostat; Honre Hymna & Co., Inc. 

Rheostat; Jos. W. Jones Radio Mfg. Co., Inc. 
Rheostat; Kellogg Switchboard & Supply Co. 
Rheostat; Keystone Radio Co. . 
Rheostat; King Quality Products, Inc. 
Autostat; Kodel Mfg. Co. 


SOCKETS AND ADAPTERS 


Sockets; Hart & Hageman rats Co. 

Heath socket; Heath Radio & Electric Mfg. Co. 

Y.T. socket; Penry Hyman & Co., Inc. 

Cushioned socket; Illinois Radio Co. 

Socket cushion; Illinois Radio Co. 

Socket; Jos. W. Jones Radio Mig Co. 

Sockets and adapters; Kellogg Switchboard & 
Supply C 


o. 
V. 7. socket; Keystone Radio Co. 


scree and adapters; King Quality Products, 
ne. 
Caldwell socket; King Corp. 


SWITCHES 


Switch; Jos. W. Jones Radio Mfg. Co., Inc. 
Tuner switch; Kellogg Switchboard & Supply 


Co. 
sige rad inductance switch; Keystone 
oCo. 
Switches; King Quality Products, Ine. 


TESTING INSTRUMENTS 


Hoyt radio rotary meter; Hoyt Electrical Instru- 
ment Works 

Tube testers; Hoyt Electrical Instrument Works 

Vi 8; Hoyt Electrical Instrument Works 

Socket tube reviver; International Resistance Co. 

Voltmeter; International Supply Co. Í 

Jefferson tube rejuvenator; Jefferson Electric 


.Mfg. Co. 

Jewell “A” and “B” battery voltmeter; Jewell 
Electrical Instrument Co. 

Multiple reading panel voltmeter; Jewell Elec- 
trical Instrument Co. 


TOOLS AND RQUIPMENT 


Humphrey's radio coil winder; Fred Hum- 
phreys 


TUBES 


DisXron vacuum tube; Justrite Sales Co. 


TUNING INDUCTANCE UNITS 


V 


Hammarlund low-loss coils; Hammarlund- 
oberts ; : 


Haynes-Griffin special oscillator coupler; Hayne 
Griffin Radio ice, Inc. atid 
Power-Plus fieldless coil; A. F. Henni Corp. 
Hilco 3-circuit tuner; A. E. Hill Mig. Co. 
Variometers; Henry H n & Co., Inc. 
Variocouplers; Henry Hyman & Co., Inc. 
Kapiocouplers; Jos. W. Jones Radio Mfg. Co., 


ne. 

Kellogg variometers; Kellogg Switchboard & 
Supply Co. 

Kellogg variocouplers; Kellogg Switchboard & 
Supply Co. 


ARIABLE CONDENSERS 


raig en romency condenser; Haig & Haig 
Hammarlund S. L. F. condenser; Hammarlund 
Vernier variable condenser; Hammarlund Mfg. 
Single-control capacity element; Hanscom Radio 


evic 
Hargraves neutra-condenser; C. E. & H. J. Har- 
ves 


s pe! variable condenser; Hartford Instrument . 


0. 
Sexton variable condenser; Hartford Instrument 


Low-loss rounded rotor condenser; Haynes- 
Griffin Radio Service, Inc. l 

Straight-line “Radiant” condenser: Heath Radio 
& Electric Mfg. Co. 

i dial S. L. F. condenser; A. F, Henninger 

orp. 

Variable condenser; Henry Hyman & Co., Inc. 

Variable vernier condenser; Jos. W. Jones Radio 
Mfg. Co., Inc. 

K aras Or:hometric condenser; Karas Electric 


o. 
Kellogg low-loss variable condensers; Kellogg 


Switchboard & Supply Co. 
Varsavle condensers; Ring Quality Products, 
no, 


Name of instrument: 


Description: 


DUST-PROOF STRAIGHT-LINE-FRE- 
QUENCY VARIABLE CONDENSER | 


Straight-line-fre- 
quency condenser. . 


This capacitative tuning 
unit is entirel shielded by a com- 
bination metallic and celluloid con- 
tainer. The tuning element itself 
contains plates of necessary shape 
to produce the characteristic 
straight - line - frequency tuning 
curve. This method of construct- 
_ing a condenser prevents dust from 
settling in between the plates and 
thus destroying the efficiency of the 
apparatus. 


Usage: In any radio-frequency circuit for 


Outstanding features: 


obtaining straight - line - frequency 


tuning. 

Compact. Makes 
tuning easy. Dust-proof. Efficient. 
Neat appearance. 


(Further detatls furnished on request.) 
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N about three million homes—today, tonight—happy 
family circles gladly pay homage to Brandes. 


This fame and respect is a rightful heritage to such a 
worthy staff of radio scientists— men who have given the 
name, Brandes, such high repute. 


From the earliest days of radio, the Brandes Laboratories 


have done much to advance this science which brings — 


so much enjoyment to the people of all the world. 


Never content, Brandes experts strive to better what 
may even be ranked as perfect. ) 


This Brandes spirit has a deep meaning to radio owners 
—it stands always for advancement. Itmeans a wonderful 
staff of scientists are ever striving to add to your pleasure. 


Brandes 


means the ultimate in reproduction 


All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY _ 
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A Great Name in Radio Development 


MERIC, ._ 
P TRANSFORMERS 


FOR THE MUSIC LOVER 
The Choice of Noted Music Critics 


Rauland-Lyric is a laboratory-grade 
audio transformer designed espe- 
cially for music lovers. The price is 
nine dollars. Descriptive circular 
with amplification curve will be 
mailed on request. All-American 


Radio Corp., 4211 Belmont Aves, . 


Chicago, U. S. A. 


for 


Radio Built 


ALL-AM 


the Years 


PoPpuULAR RADIO. LABORATORY 


~. $0 as to Dara 
Rauland~Lyrics 


Gone is the day of the jerry- 
built radio. Whether you build 
for use or for profit—one set or 
a hundred thousand —skimping 
on quality does not pay. 


For the radio frequency stages, 
choose any good circuit and any 
type of coils you like—opinions 

differ. But, having chosen your 
circuit, be fair to it—let it show 
what it really can do—give it 
the benefit of Rauland-Lyrics. 


As a man is known by the company he 
keeps, so is a set known by the audio ampli- 
fier which its maker deems it worthy of. Yet 
some builders, who would not tolerate the 
uncertainty of an open spring contact even 

` in a battery circuit, will allow a dozen of 

them in a three-stage audio amplifier! Two 

stages, Rauland-Lyric-equipped, presenting no 

,. Such potential trouble spots, assure ample 

| volume for any speaker, with tone quality 
faithful beyond cavil, 


OWNING AND OPERATING STATION WENR — 266 METERS 


ERICAN 


to Come 


- 


A PAGE WITH THE EDITOR 


Ar this time of year even the hardest 


boiled radio fan succumbs to the lure of 
the outdoors. And unless he can take 
his radio receiver outdoors with him, 
the tuning dials are likely to be in for 
a period of comparative rest. 

l * æ 


Bur outdoors—on a summer evening 
—is quite the most enjoyable place of 
all to listen in! 

% $ 

To enable the fan to enjoy broad- 

casting in just this way the POPULAR 


Rapio Lasorarory has been working 


for.several months on a highly efficient 
portable set that the apementer may 
assemble for himself. 


* 


AND those who fee heard it in opera- — 


tion report that it is quite the best port- 
able set that has yet been. developed— 
with plenty of volume, good tone qual- 
ity—and good capacity for distance for 


those who believe that the best pro- 
, grams are farthest away. 
© wo- 


In other words, it is just such a re- 
ceiver as the average fan wants to take 
along in his motor car, or set up in camp 
or at the sea shore or on the farm, with 
the least possible trouble. 


j * * 


In the next number. of Porok 
Rapio this new “Town and Country” 


portable receiver will be described in 


such detail that amy experimenter of 
average capacity may build it himself. 
x * 


THE set is a dry-cell operated, seven- 


From ‘s a TEET made for POPUL AR RADIO 


„Kingsbury in Waterbury, 
-from which the editor assumes that his 


tube superheterodyne receiver in. a self- 
contained portable cabinet; another unit 
in a small suitcase carries enough bat- 
teries for four weeks operation as well 


as the loudspeaker and the loop. A 
-= power tube is used in conjunction with 


a cone speaker on the last nago of am- 


plification. 
x 


“You would; no doubt, be interested 


-in knowing what the traveling salesmen 


think of your paper,” writes Mr. E. R. 
Halpin, on the stationery of Hotel 
Conn.— 


correspondent is a traveling salesman 
who is on tour. 
x 

“WHILE it is contrary to the common 
belief,” he continues, “travelers are in- 
terested in things other than the fair sex. 
If you were to listen in to their conver- 
sations in club cars, smokers and hotel 
lounges, you would know that they are 


well up in many subjects, including - 
` radio. 


E 


“PopuLaR Rapio is quoted more. 


often and read more closely by this 
group of men than any other radio pub- 


lication. In the course of a month we 


have much time to read, and in this time 
we buy almost every radio publication 
sold on the newsstands. The more we 
read of other publications, the better we 
appreciate PopuLtar Rapio. And this 
is the consensus of the opinions of the 
many travelers with whom I have 
spoken.” 


Will Bradley, Jr., the designer of the new three-tube Home Receiver an- 
nounced on page 116 of this issue, ts to a peculiar degree, a POPULAR 


RaDio product. 


Not only was his interest in radio first aroused by this 


magazine, but he has built practicalls 1 every receiver rane in our 


“How-to-but 


series, 


“human life.” 


-.LC-26 receiver. 


. FOLLÓWING the PERTEN of the 
institution of the Popular Radio -Medal 
for Conspicuous Service the Secretary 
of the Committee of Awards has re- 
ceived numerous recommendations— 
including several recommendations of 


radio amateurs who obviously come 


within the category of those “who have 


= directly or -indirectly, through the 


medium of radio, been instrumental in 
alleviating human suffering or saving 


* Æ 


Uron receipt of these recommenda- 
tions the Secretary has begun investi- 
gations. In several cases he has already 
obtained sufficient corroborative: evi- 
dence to submit for action to the Com- 


mittee of Awards. 


* * 


Wrruin the next few weeks the first 
of these awards may be a 
possibly in the July issue. 

Æ ko . ‘ ; 

I am writing to you to let you know,” 
writes Godfrey Dickens of Lake Worth, 
Florida, “how pleased I am with the 
The first night I had 
it working I received about twenty 
stations in all parts of the country. Dur- 
ing the Trans-Atlantic tests I received 
several stations of which I could not get 
the call letters. é 


* œ 


“LAST year rT built the old style Cocka- 


day and had wonderful results with it. 


Down in this part of the country the 
‘stations are few and far apart but with 
the LC-26 I can get them all over. 
Yesterday afternoon about three o’clock 
I was able to get WJZ with plenty of 
volume. I have never heard of anyone 
doing this before. Here are a few of 
the stations I have received: WMBF, 
WGBU, WGHB, WJAX, WSB, WRC, 
WCAP, WEAF, WJZ, 'WGY, WLS, 
WLIB, KYW, KFI, WSMB, KDKA. 
KPRC, WFAA, WIOD, KOA, WPG, 
WTAM, WKAQ, WSM, KFDM, KSD, 
WSAI, WTIC, WWJ and many others. 


© The LC-26 is the best receiver one can 


build.” - 
* * . 

From’a town in Virginia comes back 
to our Subscription Manager a renewal 
card that brings an echo of the fate that 
overtook one of PopuLtar Raprio’s most 
enthusiastic readers. The card is signed 
with strict impersonality “The First 
National Bank,’’ and carries the stern 
but not entirely unfeeling report: 

“Our radio fan spent too much time 
with radio, so he now has all of his time 
to spend on it. Our present force is 


looking after the bank’s work.” 
a < 


-@aao- 


Tr -Y as +e 


a ry i el ee ee ee 
| , a 


“Of Value to Any Man Interested in Radio” 


“PopuLaR Rapiro is an excellent magazine. I find 


at not only desirable but quite necessary to read it through. 


each month because of the wide variety of subjects covered 
which are of value to any man interested in radio. From 
a semi-technical standpoint these subjects could not be 
better handled than they are by Porutar Raptio.” 


—R. A. HENG 
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EARTH ELECTRICITY 


Does It Affect Radio Reception? - 


All radio propagation takes place between two great electric 
charges—the positive charge of the upper air and the nega- 
tive charge of the earth’s surface. 


These charges probably have important effects, still poorly 
understood, on many radio phenomena. Radio fans will be 
hearing much about earth electricity and about earth currents. 


This article summarizes what is now known about the 
amount, changes and source of the earth’s electricity. 


F you were told to stick your head 

into the works of a condenser charged 
to five hundred or six hundred volts you 
would probably hesitate before obey- 
ing. 

If you decided to try it you would 
expect to receive a shock, and you 
probably would not be disappointed. 

Yet you and I and all of us here on 
earth actually live in & set of circum- 
stances notiso very different from those 
which exist between the plates of a 
charged condenser. The ground surface 
of the earth carries a negative charge. 
The air at the level of your head has a 
different potential, usually some one or 
two hundred volts more positive than 
the potential of the ground. At the 
height of an ordinary radio antenna, the 
air potential may reach a voltage as 
much as two thousand volts higher 
than the potential of the ground. 


By E. E. FREE 


Why Our Bodies Do Not 
Accumulate Electricity 

The only reason why we do not go 
about all the time with electric sparks 
streaming from our ears and our noses 
is that the quantities of electricity con- 
cerned are small. The negative charge 
of the ground, which charge we share 
when we stand on the soil, is continually 
leaking away slowly into the air. It 
leaks away from our bodies just as it 
does from the soil itself. The charge 
does not pile up, as it does, for example, 
on the glass plates of a static machine, 
until the sparking voltage is reached. 

Nevertheless, we do live between the 
plates of a highly charged condenser. 

The upper plate is formed by the posi- 
tive charge of the upper levels of the 
air, possibly in the Heaviside Layer, 
but more probably in some atmospheric 
level a little closer to the earth than that. 


ill 


The other plate is the surface of the 
ground. The voltage across this great 
condenser may be as much as a million 
volts. The negative charge of the earth 
is continually leaking across the earth 
condenser, through the air. It is as con- 
tinually renewed, no one knows how. 
At different hours of the day and during 
different months of the year, these con- 
ditions of earth electricity vary. 


Radio Waves Must Pass Through Vast 
Electric Disturbances 


All of our radio transmission and 
reception take place, necessarily, in the 
midst of these vast and world-wide elec- 
tric disturbances. That the magnetic 
properties of the earth and of the atmo- 
sphere are influential in the propagation 
of radio waves has now been realized. 
The modern theory of radio waves—the 
Eccles-Larmor theory—takes this defin- 
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itely into account.* The polarization of 
radio waves, studied recently by Alexan- 
dersont and Pickard ,Linvolves still more 


mid about the earth’s electric charge 


‘and about. earth: currents ‘as we do 


now. about the Heaviside’ Layer and 


importantly the reactions between the~ - about ions in the upper air. 


radio wave, the magnetism of the earth 
-and the charged electric particles of the 
air. Less attention has been paid to 
the possible effects of earth electricity 
- on radio, perhaps because the facts 
about it are less generally known and 
less thoroughly studied than the facts 
about terrestrial magnetism. l 

Until recently, there was no great 
incentive to urge the study of earth 
electricity. Practical applications seemed 
wilikely. The chance of making any 
really great- -discovery in this field 
seemed remote. 

Radio is-likely-to alter thi- -o 

Not only will the availability of radio 
apparatus. and .of radio.waves give the- - 
physicists new tools for: the study’ of 
the electric conditions of sky and earth, 


but the need of more precise informa- ` 


tion for the purposes of radio theory is 
sure to stimulate research in this rela- 
tively neglected field. Within. a few 
months we are likely to be hearing as 


*See How the Air Affects Radio,” POPULAR 
Rapio for September, 1925, pages 199-206; ‘and © 
“How Earth agnetism “Affects R o-Waves,” 
by H. W. Nichols and J. C. Schelleng, POPULAR 
Ranio for October, 1925; pages 309-316. 

ee ‘A New Theory of ‘Wave Transmission,” " by B.” 
F. W guar aT PopuuarR Rapio for March, 
1926, pages 207-21 

I'‘The PAAA of Radio Waves,” by Green- 

ead W. Pi 


l . Presented before the Institute 
of Radio E eers (New York), January 18, 1926. 
To be publishe 


in the Pro ceedings, of that Instituce. . 


aed: — 


How a French Scientist Proved Franklin’s 
Theory of Atmospherics 


Knowledge of earth electricity goes 
back to Benjamin Franklin. In 1750 
Franklin set forth, in his celebrated 
letters to his friend Collinson of the 
Royal Society of London, his theories 
of lightning and of- atmospheric electric- 
ity. Among other items, . he described - 


his lightning rod.- Late in 1751 these 


letters were translated into French and 
read before the Academy of Sciences in 
Paris. They came to the attention of a 


"French scientist, Dalibard, who decided 


to attempt an experimental verification 
of-Franklin’s ideas: He erected a verti- © 
cal metallic rod in a suburb of Paris 
and waited for a storm. A laborer was 
left to watch the rod. 

On the 10th of May, 1752, came a 
small ‘thunderstorm—a ' thunderstorm 
destined -to* go: down in ‘the history of ` 
science as one of the most important of 
_ Scientific events. 

` The laborer ran to look at Dalibard’s 
rod.. Sparks were pouring from: the 


" lower.end-of it into the earth. -Through ° 
the downpour of rain the laborer ran to- 
‘fetch the curé of the local church. He, 


too, braved the storm to see the great 
. phenomenon. . Dalibard, who had ar- ` 


Department of Terrestrial Magnetism, Carnegie Institution of Washington 


Laying the Earth-Current Conductor 


At the observing station at Watheroo, Australia, the scientists of the 
Carnegie Institution of Washington measure the currents of electricity 
in the earth by a system of long, insulated wires laid in pipe conduits 


under the earth’s surface. 


A true Australian touch is ‘supplied by 


the small kangaroo who seems tobe such an interested spectator of 
the pipe-laying operation. 


POPULAR RADIO 


ranged it all, was away in Paris and 
missed the occasion. Nevertheless, the 


proof had been obtained. Three days - 


later, on May thirteenth, 1752, he as- 
sured the Academy of Sciences that the 
existence of a difference of electric po- 
tential between the earth and a thunder- 
cloud, was a proven fact. 


As time went on many scientific men, - 


both in Europe and in the growing colo- 
nies of the New World, repeated and 
extended these pioneer observations. It 
was discovered that similar potential 
differences, although smaller ones, exist- 
ed between the earth and the sky even 
when the air was cloudless and when no 
storm was going on. It was not until 
after the middle of the last century, 
however, that the investigations of the 
famous English physicist, William 
Thomson, afterward Lord: Kelvin, finally 
established beyond doubt the existence 


_ and nature of the electric charge on the 


earth and the fact of the leakage of this 
charge upward through the atmosphere. 


What We Know About the Electricity of 
-Earth and Sky 

At the present time, what we know 
about these matters can be summarized 
briefly. Ordinarily, the surface of the 
earth carries a charge of negative elec- 
tricity, relative to the air above it. 
This charge is usually of such magnitude 


that what is called the “potential gra- - 


diant” in the air just above the soil is 
in the neighborhood of 150 volts a meter. 


. This means that at a height of one meter 


(three feet and three inches) above the 
ground, the air is 150 volts more positive 
than is the soil itself. At two meters 
above the soil the difference of potential 
is about 300 volts, at three meters it is 
about 450 volts, and so on. As one rises 
higher above the ground, the potential 


difference for each meter of height be- 


comes less. The evidence which exists 


indicates that at heights greater than ` 


about five miles the potential ceases to 
grow more positive. It is possible that 
at still higher levels the change of po- 
tential reverses, so that the highest 
levels of all are negative. 

If this is true our earth is surrounded 
by a sheath of positive electricity at a 
level of five or ten miles above the 
ground. The highest levels of all (the 
Heaviside Layer) and the ground itself 
are negative. It is impossible to be cer- 
tain, however, what potential exists in 
the region of the Heaviside Layer. The 
only thing that we are sure of is that 
the ground is usually negative with 
reference to the accessible parts of the 
atmosphere, and that the positive po- 
tential of the atmosphere continues to 
grow as the height above the ground 
becomes greater. The rate of increase, 
however, gradually becomes less, with 
each succeeding increase in height, 
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The Earth’s Negative Charge 


The negative charge of the ground is 
not, however, a constant thing. During 
storms, especially thunderstorms, it 
may change greatly and rather suddenly. 
Sometimes it grows ‘still more negative; 
more often it decreases. In some storms, 
and on rare occasions when there is no 
storm, the ground potential may change 
altogether in sign, becoming positive 
while the air is negative. 

There exists, furthermore, a more or 
less regular sequence of daily and annual 
changes through which the ground po- 
tential passes. These are quite large, 
frequently exceeding half of the average 
potential gradient of about 150 volts a 
meter. At most of the stations at which 
records of earth-charge have been kept 
continuously enough to be of any value, 


_ the negative charge of the earth is great- 
est in the early part of the night, usually - 


some time between eight and ten o’clock 
P.M. From this high point, the charge 
gradually falls off, reaching a minimum 
in the early hours of the morning, some 
time between three and six o’clock A. M. 
After sunrise the charge again increases, 
reaching at about eight or nine o’clock 
A.M. another maximum, usually not so 
high ss the maximum in the evening. 

In the afternoon, the potential falls 
again. There is a moderately low mini- 
mum at about three or four o’clock 
P.-M., after which the rise to the prin- 
cipal evening maximum begins. 
describes a normal day. Many days 
are much disturbed and do not show 
these regularities. 

How the Earth Potential Changes 

With the Seasons 


The annual variation of the charge on 
the earth moves with the seasons. In 
moderate latitudes, like those of the 
United States or Europe, the earth’s 
negative potential is highest in the 
winter months, falling off to two-thirds 
or even one-half of its value during the 
summer months. In the arctic regions 
the highest values come a little later in 


the year, the maximum being in the 


spring instead of in the winter. In the 
tropics seasonal variations are much less 
marked. Judging by the comparatively 
meagre data now available, the potential 
difference between the ground and the 
air is always less in those regions than 
it is farther to the north or to the south. 


How “Earth Currents” are Formed 


It is apparent from this description 
that the potential of the ground is not 
likely to be exactly the same all over 
the earth at the same instant. This 
being true, one would expect streams of 
electrons to flow from places of higher 
negative potential to places of more 
positive potential. They actually do so. 

They form the so-called “earth cur- 


This -- 


Underwood & Underwood . 


‘An American Expert- on Earth Electricity 


Professor W. F. G. Swann, Director -of the’ Physical Laboratory a 
Yale University, is one of the foremost scientists now studying, the puz- 
zling problems of earth electricity and earth magnetism. Professor Swann 
has concluded that the most probable theory for the origin of the con- 


tinually renewed negative charge on the earth is the idea that 
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osttive 


electricity is being. continually annihilated within the ea 


rents,” which show up so frequently on 
telegraph lines and other long electric 
conductors connected at both ends to 


: the ground. Although the existence of 


these earth currents has been well known 
since the earliest days of the electric 


telegraph; as lias also the fact of the — 


extreme and variable strength of the 
earth currents during the “magnetic 


- storms” usually credited to the influence 


of sun spots,* the details of earth- 
current phenomena have been little 


-studied. The Carnegie Institution of 
Washington began, in 1923, the contin- 


uous recording of the earth currents in 


“Radio Ills from Sunspots,” POPULAR 
Rapo for April, 1926, pages 367-369: - 


two directions, north-south and east- 
. west, at Watheroo, Australia. 


One 
year’s results have been published.f 


‘How the Earth Is Continually Lonng 


-Its 3 Electricity 


-Amid all these facts one basic circum- 
stance must be kept in mind. This is 
that the air transmits electricity. The 
insulator between ‘the two plates of our 
great earth-condenser is not a perfect 
insulator. If a charged body is placed on 

(Continued on page 180) 
t“ ae Characteristics of Earth-Current Potentials 


book arnegie ukon “of Washington: 
velam 24, pages 214-215 p Washington) ‘ 
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“MICRO-FRIGHT” 


The strange panic that sometimes seizes those who come 
face to face with the microphone for the first time. 


By 


HOMER CROY 


From a photograph made by F. A. Weeks 


HAVE just had an experience which 

shows what happens when human 
being meets microphone, face to face. 

Station WOR had planned a Book 
Week, during which two authors were 
to speak each day. Half an hour was set 
aside for this; and special advertising 
and arrangements were made. The two 
authors were to come to the studio 


together so that the studio manager 


would be sure that they were present 
when the big moment came. ` 

I arrived on time; and in a few mo- 
ments the woman author, who was to 
follow me on the program, also arrived; 
and the studio manager rubbed his 
hands with the satisfaction of one who 
has done his work well and fears not the 
future. E i 

At the proper time, the announce 
stepped before the soup plate, with a 
smile on his face and a ring in his voice. 
He introduced me and I came before 
that sensitive tympanum. 

I was to speak for fifteen minutes. I 
had prepared and rehearsed enough 
material to cover that period of time. 
After a few moments of nervousness, I 
went along with my talk as best I 
could. 

Sitting where I could see her was the 
woman author who was to follow me. 


Rc Homer Croy is the author of 

best sellers (“West of the Water 

Tower” made him famous overnight), he 

was invited to appear on a broadcast pro- 

gram. His report of his first experience 

with “mike” was so illuminating that we 
_ asked him to write it out. This ts itl 


As she saw me going through the silly 
operation of talking and gesticulating 
before a piece of metal, she began to look 
uneasy. - 

~ I am notan inspired speaker; and now 
and then as I talked, I glanced at the 
clock on the wall, wishing that the 
agony was over. 

I told everything I knew. Then I 
went back and told it in a different 
form, and still the clock had paralysis. 

At last, thirteen minutes went limping 


-by;and, just as I was undertaking the 


fourteenth, I was astonished to see the 


‘ announcer creeping toward me with a 


slip of paper in his hand and fear in his 
face. oe | 

Closer and closer he came, as silently 
as a mouse on a wool blanket, the piece 


of paper held before him. Thrusting it 


into my hands he went creeping away 


` again;and then, trying to keep the words 


coming, at the same time I did my best 
to read the scribbled note. It said, 
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“Imperative you should continue fifteen 
minutes more.” 

That was all the warning I had and I 
had run out of everything I had to say; 
yet with a minute’s notice I had to con- 
tinue fifteen minutes more! 

I‘did. I carried on, somehow; but 
what I said has since been a hazy and 
haunting memory. I have never met 
anybody who listened in on that hectic 
afternoon in March and I hope I will be 
spared that suffering. I hope I will 
never be called on to do it again and I 
expect, if the audience votes, that that 


will make it unanimous. 


The minute I was clicked off I rushed 
up: to the announcer and asked how 


-come; and then it was that I found the 


explanation. _ 

The woman who was to follow me had 
suddenly developed microphone fright; 
she would not go on. Possibly, seeing 
me talking into an empty soup plate 
was too much for her; anyway, she was 
not able to go on and I had to carry the 
message to Garcia for her. 

Since then I have found out that mine 
was not an uncommon experience. 
Other people have gone to broadcasting 
studios and suddenly found an uneasi- 
ness at the stomach that Mothersill’s 
or any other remedy wouldn’t touch. 


AR Ry 
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Broadcasting managers are not eager 


to hang out the sign that there is such a 


real and painful thing as microphone 
fright, for the simple reason that it 
might tend to keep talent away. But 


in my rambles around the studios I have 


found that it is a very common and 
devastating experience. 

And the bigger the artists, the harder 
it hits ’em. 


A person may have been used for 


years to appear before audiences; he may 
be able to make ’em laugh and make ’em 
weep as he wishes; but a curious cata- 
lepsy comes over him when he steps into 
a padded room and has before him only 
a silent, inscrutable plate not much 
bigger than the bottom of a tin can. 

There is no, what the actors call, 
“audience re-action”—there is nobody 
there to help him out. He must fall 
back upon himself—and sometimes he 
falls with a bang. 

One time Charlie Chaplin came up to 


the studio to go on the air, According ~ 


to the boys in the studio, -he was one of 
the most frightened performers who 
ever met Mike face to face. Before 
Charlie took the Sunset Limited for 
Hollywood, he was a vaudeville. actor 
and a good one; I myself saw him in “A 
Night in a Music Hall’; and I recall 
what a vivid performance he made of it. 
And before that, in England, he was on 
the legitimate stage. All his life, in fact, 
he has faced audiences. 

But when Charlie stood alone with 
the microphone he was a school boy on 


Friday afternoon speaking his first piece 


at school. And coupled to this was the 
fact that Charlie had it all written out, 
too! 

Twice, according to eye-witnesses, 


who wouldn’t tell a lie even in an income 


tax report, Charlie reached for his hand- 
kerchief and' cleansed his brow from a 
moisture that all the cameras in Holly- 
wood couldn’t bring out. 


A similar experience befell James. 


Kirkwood, famous as a motion picture 


FOUR RULES FOR THE BROADCASTER— 


1: Rehearse your talk or your song before you , face the microphone: 
2: Bring your sheet music or manuscript with you: 

38: Use a porous paper that does not crinkle when you turn ene pages: 
4: Clear your throat before you begin to -talk or-sing. 
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actor and director, and before that as a 


star on the speaking stage. He came to 
WJZ to tell the world something or other 
—and tle world came pretty near not 


hearing it. For Kirkwood suddenly de- 


veloped locomotor ataxia in his knees, 
which up to that time had shown no 
tendency to get in each other’s way. 
“Opening night on Broadway is 
nothing in comparison,” said Kirkwood, 
as he came out of the steam room. 
- Strangely enough it is the actors and 
people who are accustomed to appearing 
before the public who suffer most when 
they are alone with Mike—and especial- 
ly is this true of vaudeville performers. 
Vaudeville performers work with, as 
the expression goes, “lights up”; that i is, 
they prefer the house-lights on so that 
they can watch the faces of the audi- 
ence. Actors in legitimate plays work 
with the ‘ ‘lights off”; that is, they them- 
selves are in a glare of light on the stage, 
but the audience is unseen by them. On 
(Continued on page 160) 
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From a Sree: made for FOPMA EASI 
THE INVENTOR’S MODEL IN THE HOME OF A GRAND OPERA STAR 
When Beniamino Gigli, ri famous tenor of the Metro opglitan ‘had concluded his search for 


the “best radio receiver to be found,” he asked Mr. Will È 
ctreuit, to build this receiver for him. This remar 


first time. 


HOW TO BUILD 


POPULAR RADIO 


radley, Jr., who developed this new 
kable new set is described here jor 


Ghe New Home Receiver 


By WILL BRADLEY, Jr. 


Cosr or Parts (without cabinet): Not more than $74.00 


Recsrrion Ranas: 3,000 miles 


Hern Is a List or Parts USED IN THE LABORATORY MopEt— 


A, B and C—Bruno coil set (Bradley 
wound); 
D—Carborundum stabilizing detector 


E, Pond G—Benjamin (new type)S.L.F. 
‘condensers, .00035 mfd., equipped 
with 4 inch Kurz-Kasch Btocrat 


dials; 
H—X-L variodenser, Model N; 
er ee mica, fixed al .002 


J—Tobe bypass condenser, .5 mfd.; 


K—AmerTran DeLuxe first-stage audio 
‘transformer; 

L—AmerTran DeLuxe second-stage 
audio transformer; 

M—Amsco 20 ohm rheostat; 

N—Amperite, No. 1A; 

O—Amperite, No. 112; 

P1, P2 and P3—Amsco "Universal A.X. 
102 tube sockets; 

Q—Amsco open-circuit Jack; 

R—Marco battery switch; 

S—Marco five-point switch; 


T—lInsuline decorated panel, 8 by 22 


inches; i 

U—hardwood baseboard (furnished 
with cabinet); 

V—Corbett sloping panel cabinet; 

W—small, brass brackets (see Figure 9); 

X1—antenna: connection block, 1 inch 
by 2 inches (see Figure 9); 

X2—battery connection block, 1 inch 
by 9 inches (see Figure 9); 

Y1.and Y2—Tait brackets; 

9—Eby binding posts. 


e model receivers units, POPULAR Rapio SERVICE 
Bortav, 627 West 43rd Street, N e York City, will gladly assist in seeing that 


J ‘To apy reader who has difficulty in pi ile any of the parts which are necessary ~~ 
Š in making up th 
= his requirements are promptly supplied. 


` 
-A 
e oP 


IDELITY of reproduction has been 
the main objective in the develop- 
ment of the Home Receiver; and the 
laboratory set that is described here is 
the final result of several years of ex- 
periment. During that period many 
models have been made and placed in 
the homes of real music lovers. ' 
Most experimenters have definite 


ideals as to just what qualities should 
constitute the perfect receiver for home 
use; and the consensus of opinion in any 
family would place good reproduction 
first. 

The author believes that anyone who 
constructs this set of the parts that are 
specified will be amply repaid by the 
results that he will obtain from it. 


The accessories which are necessary 
to perfect reception represent so much 
in proportion to the actual cost of the 
set that the builder is advised to buy 
only the best parts obtainable. It will 
pay in the end; and the difference in 
price is not enough to warrant the sub- 
stitution of inferior or unsuitable ap- 
paratus for the parts that are specified. 
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The set will produce as great a volume 
as the last tube is capable of handling. 
An analysis of the circuit itself, as 
shown in Figure 2, should explain how 


really remarkable results have been ob-. 


tained with the economy that is afforded 
by the use of only three tubes. Selectiv- 
ity and sensitivity are assured by the use 
of two stages of radio-frequency ampli- 


fication which precede the crystal de- . 


tector. Because of the variable coupling 
in the antenna circuit it is possible to 


adjust the selectivity of the receiver for — 
any antenna, either indoors or outdoors. ` 
By neutralizing the first tube, in the ° 


manner shown, the effective inductance 
that is necessary to cover the entire 
broadcast waveband may be employed. 
By means of the tapped system, that 
is used in the plate inductance of the 


second tube, there is obtained not only a — 


positive means of controlling oscillations 
over the entire scale but also a satis- 
factory volume control.* The signal 


intensity which must be amplified by all - 
three tubes is easily controlled by the . 


variable resistance in the filament of the 
first tube. This rheostat also affords 
considerable economy in “B” battery 
consumption. 

The fact that too much regeneration 


*The closed tal circuit which includes the 
secondary of coil C and the primary of transformer 
K seems to act somewhat as an absorption system 
which makes use of the entire energy which is ob- 
tained from the plate circuit of the second tube. 


bd 


in a detector tube will cause distortion 
is too well known -to require any further 
elaboration. The use of: the crystal 
detector entirely eliminates trouble from 


this source; and the author can do little. 


more than heartily endorse the claims 
of the manufacturers for the very re- 
markable stabilizing unit that is speci- 
fied. ‘The use of a storage battery to 
obtain the proper bias in this connec- 
tion, obviates the replacement of the 
dry-cell “C” battery. 

After rectification, the signal is am- 
plified by two stages of good trans- 
former-coupled audio-frequency ampli- 
fication. Loudspeaker reception of 
thirty-nine stations in fifteen minutes or 
the logging of six European broadcasters 


during. the International tests which . 


were-conducted a year ago, is a record of 
the Home Receiver. It is not, how- 
ever, because of these results, that the 
author introduces this circuit to Poru- 
LAR RaDIo readers. 


How to Construct the Set 


After all the instruments and materi- 
als for building the set have been pro- 
cured, the panel (shown in Figures 1, 
and 5) should be prepared. 

First of all,’cut the panel to the cor- 
rect size, 8 by 22 inches. Then, square 
up the edges smoothly with a file. 

The centers for boring the holes, 
which are used in mounting the instru- 


Stitt 
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A VIEW OF THE SET FROM THE REAR 
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ments, should then be laid out on the 


panel, as shown in Figure 5. A con- 
venient method of doing this is to lay 
out all center holes on a piece of paper 
the same size as the panel and then to 
fasten the piece of paper on the panel 
and to mark the centers directly. on it 
by punching through the paper with a 
sharp pointed instrument. 

If all of the holes are started first 


` with a small drill, one-sixteenth of an 


inch in diameter or less, they may be 
more nearly centered. 

The holes that are outlined with a | 
double circle, in the diagram, should be 
countersunk so that the flat-head ma- 
chine screws that are used for fastening 
the instruments may be flush with the 
All’ the rest of the holes are 
straight, drill holes. Sizes for the diam- 
eters of these holes have not been 
given; but the builder may easily find 
what size holes are necessary by measur- 
ing the diameter of the screws and 
shafts of the instruments that must go 


‘through them. 


When the panel is drilled, the builder 
may give it a dull finish by rubbing the 
face of the panel lengthwise with fine 
sandpaper until it is smooth. This 


process then should be repeated, except 


that light machine oil should be applied 
during the second rubbing. Finally 
rub the panel dry with a piece of cheese- 
cloth. A permanent dull finish will be 


Fieure 1: This picture shows the general arrangement of practically all of the instruments 


that are fastened to the panel or base. 


e 


The exact locations for the instruments are shown in 
the working drawings on the following pages. 
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THE CIRCUIT DIAGRAM FOR THE HOME RECEIVER 
Ficure 2: The complete hook-up of this new three-tube set. All of the symbols for the 
instruments bear designating letters which are used in the list of parts, the text and the 
illustrations and diagrams. a 


DO 
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THE PICTURE WIRING DIAGRAM 


Fiaurp 3: The upper rectangle represents the panel and the lower, the base—both show 
the instruments in approximately their correct positions. The heavy white lines show the 
way to connect up the mounted instruments. 


Sea Google 


JUNE, 1926 
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THE WORKING DRAWING FOR CONSTRUCTION 


Ficure 4: The exact positions of all the instruments mounted on the base are shown in this 
layout, using center to center dimensions. This drawing should be referred to constantly 
in building the set, 


data and they should be referred to constantly in building the receiver. The best plan 
is to lay the open magazine beside you on the table and to check your own set with the 
diagrams as each instrument or wire is put in place. 


a The diagrams on these two pages contain nearly all of the fundamental constructional 
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THE DRILLING PLAN FOR THE PANEL 


FIGURE 5: This drawing shows where to drill the holes for mounting the panel and also for 
mounting the instruments on the panel. The holes with the double circles should be counter- 
sunk. 
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THE RECEIVER AS SEEN FROM THE RIGHT 


Figure 6: This end view of the Home Receiver shows the manner in 
which the panel is held in position by the heavy supporting brackets 
and also the general location of the binding-post strip. 


the result. Or, the panel may be left 
with its original shiny-black finish, if 
eare has been exercised not to scratch 
it during the drilling. - 

After the panel has been prepared the 
experimenter is ready to mount the in- 
struments upon it. 

If the specified drilled and engraved 
panel is bought this work will be un- 
necessary, as the drilling and finishing 
have already been done by the manu- 
facturer of the panel. . 

First of all, mount the three con- 
densers, E, F and G so that the rotor 
plates will swing upward when the 
plates are unmeshed. Attach three 
4-inch dials in such a way that 100 on 
the dials will be at the indicator points 
when the condenser plates are fully 
meshed. 

Now,, mount the rheostat, M, in 
position, as indicated in Figure 1, and 
attach the dial. 

The next task is to prepare the 
crystal stabilizing unit, D, for mount- 
_ing. Using the screw-driver and small 
pliers, remove the two brackets which 
are furnished with the unit to hold the 
“C” battery. Care must be taken dur- 
ing this operation not to break the fine 
resistance wire that is held in place by 
the nuts. Remove the two screws; and 
replace them with 6-32, 14-inch round- 
head, brass machine screws.. These 
should be inserted from the panel side of 
the unit so that the heads of the screws 


will make contact with the resistance 
wire. 


Fasten the screws with two 6-32 brass 


POPULAR RADIO 


hexagon nuts. Now attach a soldering 
lug on each screw by using two more 
hexagon nuts. The unit should now be 
mounted on the panel with the crystal 
at the bottom. - 

Next mount the switch, R, in posi- 
tion on the panel, as indicated in Figure 
1. It will now be necessary to remove 
one of the switch points of the five- 
point switches. Remove the first and 
second posts from the right (looking at 
switch from the rear) and replace the 
second post, with the first, which has 
the attached stop, to prevent the switch 
arm from leaving the points. Then 
mount the switch on the panel with the 
four posts on top. 

This completes the work on the panel; 
and you are now ready to mount the 
instruments on the baseboard that is 
supplied with the cabinet. Reference 
to Figure 4 will make it easy to mount 
the instruments in their proper posi- 
tions. 

Begin by mounting the three sockets, 
P1, P2 and P3, care being taken to place 
them with the terminals and larger 


holes in the same position as indicated - 


in Figure 4, 

Next attach the two amperites, O 
and N, in position, as shown in Figure 4. 

Now mount the transformer K in 
position with its lugs at the base of the 
transformer and the grid and filament 
lugs toward the back of the set. Trans- 
former L should next be put in place 
with its lugs at the base and the plate 


A LEFT-HAND VIEW OF THE SET 


Figure 7: This illustration gives a general idea of how the inductances 
and the tuning condensers are mounted. 
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THE DIMENSION S FOR THE CABINET 
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Fiaure 8: This diagram (which contains the top, front and side measurements for the 


walnut cabinet) ma 


be turned over to a competent 


cabinet maker who will be able to build 


from these directions a cabinet which will be exactly the right size for the set. 


and “B” battery lugs facing the am- 
perite, O. | 

Next, attach the bypass condenser, 
J, in position, as indicated in Figure 4; 
and fasten the neutralizing condenser, 
H, in place, so that the lettering on top 
of it may be read when looking at it 
from back of the set. 

You are now ready to mount the 
three coils, A, B and C. Mount coil A, 
so that the rotor shaft points to the rear 
of the baseboard. Coil B should be 
placed so that the end with the three 
taps faces the socket, P1. Use the 
brackets furnished with the coil for this 
purpose. Now, attach coil C in position 
with the tap end to the rear, again using 
the brackets furnished with the coil. 

The two binding-post connection 
blocks should next be prepared as de- 
scribed in Figure 9. When the bind- 
ing posts and jack have been fastened 
in their correct places, attach the small 
brass brackets (W) to the holes at the 
extreme end of each block. 

Next, notch the bottom cleat of the 
cabinet, against which the panel rests, 
so that the crystal unit will permit the 
panel to be pressed back into its proper 
position. This notch should be 344 
inches long running from a point 534 
inches from the inside of the right end of 
the cabinet to the left. By placing the 
panel against the cabinet, you can read- 
ily see where the notch should be 
made. 

You will now be ready to adjust the 
panel and the baseboard to fit the cab- 
inet. First, place the baseboard in the 


cabinet so that it fits against the back 
of the cabinet and is centered between 
the two ends. 

With the baseboard in position, adjust 
the connection blocks (X1) and (X2) in 
their respective holes in back of the 
panel; and, with the punch, mark the 
points in the baseboard where the four 
screws which hold the brackets should 
be placed. 

Now, fasten the large brackets, Y1 
and Y2, in position on the panel, as 
shown by Figures 6 and 7; but do not 
tighten the screws which hold these 
brackets to the panel. By placing the 
panel in position on the cabinet, you 
may readily adjust the brackets to their 
proper positions and mark the places 
for the screws in the baseboard. 

When this position has been deter- 
mined, tighten the machine screws into 
the panel. Now, remove the panel and 
the baseboard and fasten the panel to 
the baseboard in the position already 
determined. Do likewise with the con- 
nection blocks. 

You are now ready to start in wiring, 
as all of the construction work is com- 
pleted. In wiring, all references to the 
front of the receiver refer to that part of 
the set which is nearest to the panel. 
Right or left refer to the constructor’s 
right or left as he sits facing the back 
of the receiver. 


How to Wire the Set 


The design of the receiver is such that 
the wiring of the grid circuit of each of 
the three tubes is as short as possible 


and is isolated from the other parts of 
the circuit. In fact, this idea has been 
employed throughout; and the leads 
have been so arranged that the short- 
est possible connections may be used. 
Because of this, the set should be wired 
with bus bar. 

Either a tinned-copper, round bus- 
bar or an insulated, round bus-bar such 
as “Celatsite’’ may be used for all con- 
nections. All wires should first be 
shaped to fit; and all connections should 
be made permanent by soldering. 

It is best to refer constantly to the 
wiring diagram in Figure 2 and more 
specifically to the picture diagram in 
Figure 3 for the exact way in which to 
run the wires. 

Start by running a wire from the left 
binding post of switch R down toward 
the baseboard, then to the left and back 
between socket P2 and coil B and con- 
nect it to post No. 2. Continue the 
same wire to posts No. 3, No. 5 and on 
to post No. 8. 

From the right-hand binding post 
of switch R again drop toward the base 
with a wire and connect it to another 
wire that connects the front ter- 
minals of the two amperites, O and N. 
From this wire also run connecting wires 
to the left top soldering lug on the stab- 
ilizing unit, D and also to terminal F 
on the transformer, K. From this same 
wire, a connection should be made to 
the left-hand post of rheostat M and 
also to the front terminal of condenser 
J. 

Now, from the same wire, run a wire 
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THE DETAILS OF THE BRASS BRACKETS AND THE 
CONNECTION BLOCKS 
Fiaure 9: The necessary data for making the insulated block on which 


the binding posts are to be mounted 


as well as the dimensions for the 


small, brass brackets that are used to fasten these connection blocks 
to the base. 


under condenser E to a point opposite 
the right-hand lug of coil A, and thence 
back to this lug. All of the coil lugs 
are made for a permanent soldered joint 
which is made by inserting the bus-bar 
n the hole of the terminal and soldering 
with a hot iron held against the wire and 
the lug. Extreme care should be used, 
not to hold the iron any longer than is 
necessary to flux the solder, so that the 
solder holding the coil wire to the 
screw will not be melted. From this 
wire, which has just been fastened, make 
connections to the front left terminal of 
the same coil and also to the rotor lug 
of the condenser E. 

Next, connect the remaining terminal 
of the rheostat, M, to the front lug of 
socket P1. Run a wire from the rear 
terminal of the amperite, O, along the 
baseboard to the left terminal of socket 
P3. Make a similar connection from 
the amperite, N, to the front terminal 
of socket P2. 

This completes the A minus (—), B 
minus (—) and ground connections. 

You are now ready to proceed with 
the A plus (+) lead. From post No. 4, 
run a wire to the left-hand terminal of 
socket P2, and thence to ‘the left-hand 
terminal of socket P1. From this wire 
run a connection to the right-hand top 
lug of the stabilizing unit, D. 

Now, from the same post No. 4 run 
another wire to the rear terminal of 
socket P3. This will complete the fila- 
ment leads; and they may be tested by 
connecting a storage battery to ter- 
minals 3 and 4 and inserting the three 
tubes in the sockets. If the filaments 
light you are now ready to proceed with 
the balance of the wiring. 

Connect a wire from post No. 1 to 
the front right lug of coil A. Now 


run a wire from the left terminal of the 
same coil to the right-hand lug of socket 
P1. From this lead make connections 
to the stator plates of condenser E and 
the right-hand terminal of the neutral- 
izing condenser, H. From the remain- 
ing terminal of this condenser run a 
wire to the front, right terminal of coil 
D. Next from the rear, right terminal 
of coil B make a connection to the rear 
lug of socket, P1. 

Now, run a wire from binding-post 
No. 6 to the top right-hand terminal 
of coil B; and make a connection be- 
tween this lead and the remaining lug 
on condenser J. From the same post 
No. 6 run another wire to the front 
right-hand lug of transformer, L. 

Next, connect the left, rear terminal 
of coil B to the right lug of socket P2; 
and continue this lead to the stator lug 
on condenser F. Connect the front, left 
terminal of the same coil to the rear, 
right lug of transformer, K; and from 
this lead make a connection to the lug 
on the rotor plates of condenser, F. 

Now, remove the crystal from its 
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clips and make a connection between 
the lower, right-hand binding post of 
the stabilizing unit D, and the front, 
right lug of transformer K. Connect 
the remaining terminal of the crystal 
unit to the rotor plate of the condenser, 
G, and from there continue to the front, 
left terminal of coil C. 

Then connect the front, right terminal 
of the same coil to the left, front ter- 
minal of transformer K; and from this 
lead run a connection to the stator plates 
of condenser G. Replace the crystal in 
the clips, with the end of crystal marked 
A on the left-hand side. 

Connect the grid lug of transformer 
L to the front lug of socket, P3. 

Then run a wire from the front left 
lug of the same transformer to binding 
post No: 9. 

Run a wire from the right lug of 


-. socket P3 to the lug attached to the 


bottom terminal of the jack, Q. The 
remaining lug on the jack should be 
connected to binding post No. 7. 

Next connect the left, lower-rear lug 
of coil C to the right, rear lug of trans- 
former L. Between this lead and the 
binding post No. 8, solder in place the 
condenser, I. From the rear lug of 
socket, P2, run a lead to the bottom 
(or single) binding post on switch S. 
This wire should be run well above the 
transformer, K. 

Now, from the lower, right-rear ter- 
minal of coil C run a wire to the upper 
right-hand binding post on switch S. 
Connect the next adjoining terminal 
of coil C to the next post (from right) on 
the switch. Following in consecutive 
order, connect the two remaining ter- 
minals on coil C to the remaining ter- 
minals of the switch. The position of 
these wires is clearly shown in Figure 3. 

This completes the wiring and the set 
is ready for installation. 


How to Install the Set 


After checking over all connections, 
fasten the set in its cabinet with four 
wood screws, at the points indicated in 
Figure 5. First, connect the “A” minus 
(—) lead to binding-post No. 3 and the 


HOW TO HOOK UP THE BATTERIES 


Fieure 10: The builder cannot make a mistake in connecting the batter- 
tes to the terminals of receiver if he follows these instructions carefully. 


The terminals that are shown in the wiring 


diagrams are marked with 


numbers that correspond exactly to the numbers given here. 
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“A” plus (+) lead to binding-post 4. In- 
sert the 201-a tubes in the first two 
sockets and the 112 tube in the last 
socket. Turn on the rheostat, M, a 
little more than half way. Turning on 
the switch should now light all the 
tubes.. 

Now, disconnect the “A” plus (+) 
lead at the set and attach it in succession 
to binding posts No. 6 and 7. If the 
tubes light with either of these connec- 
tions, it shows that the wiring is short- 
circuited, and a careful recheck should 
be made. 

Replace the “A”’ plus (+) lead on bind- 
ing post No. 4 and connect the “B” 
minus (—) to binding post No. 5; “B”- 
90 to binding post No. 6; and ““B’’-135 to 
binding post No. 7. Connect the “O” 
battery leads to posts No. 8 and 9, as 
shown in Figure 10. 

Next make the antenna and ground 
connections to posts No. 1 and No. 2 
respectively. Finally, insert the loud- 
speaker plug in its Jack and the set is 
ready for use. 


How to Operate the Set 

Adjust the crystal knob until the con- 
tact arm is just beyond (clockwise direc- 
tion) the center point of the resistance 
winding where the soldered joint is. 

Turn the rheostat, R, until the first 
tube lights to the proper brilliancy. 
Then, turn switch S to tap No. 2. The 
small coil within the coil, A, should be 
set so that the windings of both coils 
are approximately parallel. 

Refer to the tuning chart on this page, 
and turn the three large dials to the 
proper setting for the wavelength of 
some local station. If the station is on 
the air, you should immediately hear it. 
Now, readjust the large dials (E, F and 
G) for maximum response. When this 
has been done, turn the knob of the 
stabilizing unit, slightly, to the point of 
maximum signal intensity. You may 
now regulate volume by the rheostat. 

When you have proceeded thus far 
you are ready to neutralize the first 
tube. Set switch S on tap No. 1. Ad- 
just coil A until coupling is about mid- 
way between minimum and maximum. 

Now, tune in your strongest local 
Station to maximum signal strength. 
Tum the rheostat, M, completely off. 
The station may still be heard but with 
a great decrease in volume. 

Next, with a screw-driver, or better 
still with a sharpened wooden rod, turn 
down the adjustment screw of condenser 
N until the signal entirely disappears. 
If the screw-driver is used in this oper- 
ation it will be necessary to remove it 
after each trial so that the hand capacity 
wil not affect its adjustment. 

If a very short or indoor antenna is 
in use, it may be necessary to slightly 
increase the coupling of coil A for 


WAVELENGTH 
METERS. 


complete neutralization. 


DIAL SETTING 


to Adjust 


FASTE DIAL SETTING CHART Iv THIS SPACE 


INSTRUCTIONS FOR USE: Cut out the chart at the left and paste 
at on a piece of thin, stiff, white, bristol paper. Then cut out the small 
chart at the right. It should be pasted in position on the blank space 
02 the right-hand side of the main chart underneath the heading “Dial 
Setting.” To get it in exactly the right position tune in a station of 
around 350 to 450 meters and find out what setting it comes in on on 
your dial. For instance, a station on 405 meters would come in some- 
where near 74, 75 or 76 on your dial according to the variation of the 
condenser in the set. If it comes in at 75 (say), paste the dial setting part 
of the chart in place so that 405 meters on the wavelength scale is exactly 
opposite 75, on the dial setting scale. Then all the other stations will 
tune tn exactly as indicated by the completed chart. 


You may 
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A Tuning Chart 


to Your Own Set 


Switch S may be left on tap No. 1 for 


easily determine the proper coupling 
for this coil to meet your own condition 
and when once found the setting may 
be left in that position and forgotten. 


all local stations; but, in distance re- 
ception the higher taps should be used 
—the taps varying according to the 
wavelength of the station received. 
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CIENTIFIC theories and traditions 


are a good deal like religious creeds. 


It is heresy for the ordinary scientist to 
depart from them. | 

This fact was strongly impressed upon 
me twenty-five years ago when I could 
not accept the prevalent theory that 
wireless was propagated by free Hertzian 
waves. During my work of more than a 
quarter of a century on the subject of 
wireless I have found it best to stay 
down upon the earth and have been able 
to explain all radio phenomena with the 
magnetic wave theory. 


NO ETHER WAVES 


By WALTER W. MASSIE 


The author, whose. portrait appears 
at the left, is one of America’s earliest 
and best known radio pioneers. He 
has ‘never accepted the conventional 
ether-wave theory of radio. In this 


article he explains 


an alternative 


theory—a theory which assumes that 
radio is propagated along the mag- 
netic field of the earth. 


When the theory was advanced that 
wireless was propagated by free Hertz- 
ian waves, traveling in straight lines like 
light I could not accept that theory. The 
early results obtained did not seem to 
support it and as far as I was concerned 
it took a lot of explaining to show how 
signals could travel around the globe. 

In my home I set up a small trans- 
mitter automatically operated by a 
clock to give signals at short intervals. 
Carrying a microphonic receiver around 
the house to test the signal strength at 
different distances.from the transmitter, 


I found that the signal strength was 
strongest near a lighting fixture, re- 
gardless of the distance from the trans- 
mitter. There was no doubt the wire- 
less waves were following the conductors 
provided by the lighting installation. 
With a “filings” coherer and a bell for 
a receiver and a buzzer for a transmitter 
I. began experimenting and found that 
the buzzer would ring the bell a foot 
away from the coherer. But if a wire 
of any length was stretched out with one 
end near the coherer, the buzzer would 
ring the bell when operated at any point 
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Tron a dnwing wate for POPULAR RADIO by Arthur Merrick 
HOW THE MASSIE THEORY COULD BE TESTED 

The telegraph line, grounded at both ends, is set up between the transmitting station and the 

receiving one. A voltmeter inserted in this line registers the potential of the earth currents. 


This potential will correspond, Mr. Massie believes, with the perfection of radio transmission 
between the two stations. 
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RADIO IS CARRIED BY THE EARTH’S MAGNETIC FIELD 
According to the Massie theory the lines of force of the magnetic field run parallel to the earth’s 
surface. They are disturbed by a radio transmitter, as is indicated in this drawing, by the 
crinkles in the magnetic lines. These disturbances are propagated along the lines of mag- 


along this artificial ground. There was 
no doubt that the wireless waves fol- 
lowed the conductor. I then formed my 
grounded magnetic wave theory and in 
the book* of which I was co-author, I 
set forth my theory as follows: 


_ “Wireless signals are a wave motion 
in, or disturbance of, the magnetic 
forces of the earth, and are propa- 
ated through this magnetic field, 
ollowing the curvature of the earth, 
just as a tidal wave would follow the 
surface of the ocean. ~-Practice indi- 
cates that the nodal. points of the 
waves are at, or near, the earth’s 
surface.” 


This theory which I began testing as ||| 
far back as 1902 and which the work of ° x 


other investors indicated was the cor- 
rect theory, I thought had been uni- 
versally accepted. But the theories now 
being advanced to explain fading in- 
dicate radio scientists are getting back 
into the air again. Fading can be ex- 
plained by my theory of grounded mag- 
netic waves and can be definitely settled 
by certain corporations or by the Federal 
government which has experimental use 
of telephone or telegraph lines. 

We know there are earth currents, 
that they vary in strength and that they 
travel in paths of least resistance. Charts 
have been made to show the earth cur- 
rent paths. 

Every telegraph operator has to con- 
tend with these earth currents. If one 
end of a long telegraph or telephone line 
oon eles Telegraphy and Telephony,” published 


‘is grounded and the other end tested for 


voltage it is found at times the potential 
impressed by the earth currents alone 
may run into hundreds of volts. As a 
matter of fact in the operation of long 
distance telegraph lines it is necessary to 
watch the earth currents with a great 
deal of care and adjust accordingly the 
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netic force, thus producing the radio phenomena. 


current fed into the line from the batter- 
ies. 

One day in the fall of 1903 when I was 
installing a wireless station at Point 
Judith, R. I., the telegraph companies 
reported the earth currents exception- 
ally strong. At the same time it was 
noticed that the wireless reception was 


my 


HOW EARTH CURRENTS AFFECT RADIO 
When the pai of the earth currents follow the heavy lines western sta- 
€e 


tions will 


received well at Boston and Providence. 


If the direction 


of the earth currents shifts to that of the dotted lines, Schenectady will 
be exceptionally strong at Boston. Radio moves best along the lines 
: then being followed by the earth currents. 
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extraordinarily good, indicating there is 


a direct connection between earth cur- 
rents and radio reception. 

The stronger the earth currents, the 
stronger the resultant magnetic field 
and the greater the distance the radio 
waves will travel and the greater the 
strength of signals at the receiver. Earth 
currents are constantly varying in 


strength and follow paths according to 


the conductivity of the earth’s strata. 
When we have compiled enough data on 
these earth currents, I believe we will 
have an explanation of practically every 
radio problem not yet satisfactorily 
solved. 

Of one thing I am certain; it has been 
demonstrated to my satisfaction, time 
and: again during the past twenty-six 
years, that there is a very definite rela- 
tion between the signal strength and 
transmission distance and the strength 
of the earth currents. I feel certain that 
radio waves travel greater distances 
when following along the earth-current 
paths. This by itself explains some of 
the peculiarities of radio reception. 

On land, due to the almost constant 
change that is taking place in the con- 
ductivity of the earth-current paths, 
more current may be traveling at a given 
time in one path and at another time in 
another path. These currents vary not 
only from day to day but also from path 


to path. There is nothing about them 
that seems fixed. 

Now let us suppose that on one night 
the earth currents in the most direct 
path between the broadcasting station 
and the receiving station are exception- 
ally strong, that this path has less re- 
sistance than any other path between 
the two stations. We would then expect 
to have great signal strength and ex- 
ceptionally good reception. There is 
reason to believe this is actually the case. 

Suppose, however, that on the follow- 
ing night something has happened to 
make the strength of the current in this 
path almost equal to that flowing be- 
tween the stations by more circuitous 
paths. The waves that come together 
after traveling over different paths 
might not be exactly in place. As a 
matter of fact those in one path might be 
lagging behind or leading the others by 
just the right amount as to counteract 


each other and there would be no signal | 


at all at the receiver. If the waves from 
the two paths were slightly out of phase, 
they would periodically re-enforce and 
then counteract each other and the 
signal strength would build up and then 
fade away. 

Under these conditions, fading would 
ordinarily be most pronounced on the 
most distant stations and less pro- 
nounced on those stations nearest the 
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receiver. However, on account of the 
peculiarities of earth currents and their 
paths and the great number of things 
that may affect these currents and their 
paths this could not be adopted as a 
universal rule. 

I am not trying to advance a proved 
theory; I am merely submitting an idea 
that I believe is worth careful thought 
and extensive investigation. It is ob- 
vious that the simple experiments I con- 
ducted to satisfy myself that radio 
waves are really grounded magnetic 
waves would not suffice to demonstrate 
that fading is caused by earth currents. 
Much more study must be given to 
earth currents than has ever been given 
before. A vast amount of data we do 
not now possess must be compiled. 

It will require extensive research over 
a wide area to establish this idea as a 
theory. I believe, however, that work 
along this linc is along the right line, 
and that it is possible to establish posi- 
tive proof of my claims. 

Therefore, I pass along the idea with 
the hope that it will be taken seriously 
by enough investigators to enable us, 
during the next few years, to gain the 
knowledge of earth currents and their 
relation to radio that is necessary to 
establish it as a proved theory—a theory 
that will show in a sound and satisfac- 
tory manner the cause of fading. 


Thousands of American amateurs are familiar with the signals of Mr. 


Gerald Marcuse (2 NM). Here is the radio shack from whic 
come at Caterham, Surrey, England. Mr. 


they 


Marcuse’s receiving ap- 


pore is shown at the left of the picture, while just to the right of his 
ead may be seen the huge quartz tube usedin many recent transmissions. 
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of the pipe). This pipe may be 10, 15 
or 20 feet long. 

He will also need about 350 feet of 
stranded-copper antenna wire and four 
insulators. It is best to use the same 
kind of wire for the guy wires as is used 
for the antenna itself. 

In addition, he will need -a porcelain 
tube about 12 inches to 14 inches long 
and a lightning arrester to complete the 
installation. 

The only tools he will need are a 
wrench, a hammer, a set of pliers and a 
knife. - 

A block of heavy wood, aboùt 15 


inches by 20 inches in size, will serve. 


as the base for the mast. Two of these, 
similar to that shown in Figure 3, are 
needed. 

When laying out the antenna, select 
the room in which the radio set is to be 
placed with a view of bringing down 
the lead-in wire at a suitable position 
on the building. 

Then place the radio set near a window. 

Next, go up on the roof to a spot that 
is directly above this window. This 
should be the “near” end of the an- 
tenna; the lead-in wire should go down 
the side of the building or airshaft close 
to this spot. The lead-in wire will then 
be as short as possible. a 

Then measure off, in a direction that 
is best available, ‘the space that is 
needed for the antenna, 50, 75 or 100 
feet. 

The antenna should extend in the 
direction from which you want to re- 
ceive. In other words, if you want best 


THE METAL FITTINGS FOR 
THE MAST 


Ficure 2:-Parts similar to the ones shown 

above maybe obtained from any radio dealer; 

they should: then be fitted to the mast as told 

in the text. A is the mast seat; B, the top 

piece (with pulley); C, the elbow joint; D, 

the porcelain \insulator; and E is a small 
guy wire ring. 


reception from the East or* West, the 


antenna should run East or West from . 
that point; if you want best reception 


from the North and South, the antenna 


should run North. or ‘South from this 
point. 


After you have located the best posi- 
tion for the two ends of the antenna, 
start erecting the “far” mast for the end 
of the antenna. 

Begin by screwing down the mast 
seat to one of the wooden bases I, as 
shown in Figure 3. 


Then screw into the socket in the 


mast seat one end of ‘the one-inch pipe, 


F, that constitutes the mast itself. (This | 


is also shown in Figure 3). 
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HOW THE BASE IS ATTACHED 


TO THE MAST 


Figure 3: The mast seat, A, is first attached to the 
wooden block, I, by means of screws; the pipe, F, is 
“then tightened in the socket. 
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Next, fasten the top piece, B (that 
contains the pulley) onto the top end 
of the mast. This piece is equipped with 
a pulley and three or four eyelets for the 
guy wires, G, which should be cut to a 
little longer ‘than the right length at 
this time. 

Now look around and see where these 


„guy wires will have to run. Be sure 


that you make them long enough. There 
are usually pipes or stanchions on the 
roof that make suitable guying posts. 

After the ends of these guy wires, G, 
have been attached (as shown in Figure 
4), the end of the antenna should be run 
through the pulley with two insulators, 
H, attached, as shown in Figure 5 and 
diagrammatically in Figure 7. 

This wire that runs through the pulley 
is not the antenna itself but the hoisting 
wire that is used to pull the antenna 
tight, so that it will be stretched evenly. 
This wire should be long enough to reach 
about 4 or 5 feet out from the pulley to 
the insulators and then down through 
the pulley to the base of the mast where 
-it may be temporarily fastened. 

The next step is to set the mast up 
straight, so that it will stand upon the 
wooden base, I, squarely (as shown in 
Figure 1). 

_It is best to have two persons hold the 


‘guy wires while the third person raises 


the mast in position, as shown in 
Figure 8. 

The guy wires may then be fastened 
securely (as shown again in Figure 1) 
to suitable pipes or stanchions. Usually, 
if the mast is not over 20 feet high, it 


ATTACHING THE GUY WIRES TO THE TOP 


PIECE OF THE MAST 


Figure 4: The guy wires, which are 
here as G, are next attached to the top piece, B, with 


a pair of pliers. 
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HOW THE INSULATORS ARE ATTACHED 


Ficure 5: The two insulators, shown at H, should 
be connected in series between the antenna wire 


proper and the hoisting wire. 


needs one set of guy wires at the top of 
the mast; and the extra small ring, E, 
that comes with the set, for guy wires 
is not needed. 

When the far antenna mast has been 
set-up, the near one should be erected 
in a similar manner except that the 
elbow joint, C, shown at the right in 
Figure 2, should be attached part way up 
the mast and a suitable wooden rod (a 
broomstick handle will sometimes suf- 


fice) inserted at the elbow so that it 


sticks over the edge of the roof. 

The porcelain insulator, D, shown in 
Figure 2, may then be attached to the 
end of this rod for carrying the lead-in 
over the edge of the roof without touch- 
ing the side of the building. 

The antenna itself is fastened in one 
piece at the near mast to the insulators, 
so that the same wire runs down to the 
house and forms the lead-in (see Figure 
7). In this way no soldering is neces- 
sary; and the hoisting wire, which is also 
made of antenna wire, will run through 
the pulley and should be fastened at the 
base of this mast. ° 

Next, the antenna itself should be 
pulled tight by the two hoisting wires, 
one at each end, so that the insulators 
will be spaced equally between the two 
masts. 

Then, the lead-in wire should be run 
through the insulator which is on the 
wooden rod at the near mast and let 
down past the window where it is to be 
brought in. 

A.large, wood drill should then be used 
to drill a hole through the window casing 
for the procelain bushing, J, as shown 
in Figure 6. ‘The porcelain bushing, J, 
should slope downwards to the outside 
so that it will not collect water and drip 
into the house. | 
: The hghtning arrester, K, may then 
be installed as shown in Figure 6. 
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Ficure 6: The lead-in wire is led through the 
porcelain bushing, J, and attached to the arrester. 
The ground wire is attached to the opposite terminal. 


END OF ANTENNA WIRE CINK Wire HOISTING WIRE 


ANTENNA WIRE LINK WIRE 
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HOW THE INSULATORS ARE WIRED 


Figure 7: The upper drawing shows how to install the two insulators 
between the “far” end of the antenna and its hoisting wire; the lower, 
the “near” end. The lead-in is one piece with the antenna wire. — 
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RAISING THE MAST l 
Figure 8: The mast, F, is raised in position on the base, I, supported , 
by the guy wires, G, which will later be fastened to stanchions. 
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THE THEORETICAL DIAGRAM OF THE FERGUSON CIRCUIT 
FiaureE 1: The wai a symbols which are used in this drawing are explained in the 


list of parts and in the text of the article. 


HOW TO GET THE MOST OUT OF 
Your Ready-made Receiver 


No. 


11: Tae Ferauson Mopeu ‘‘E1agutT’ RECEIVER 


This series of articles explains the theory, operation, equipment 
and care of standard receiving sets 


This series does not indorse the product of any manufacturer or make compari- 
sons between receivers. The sets already described include: No. 1, the Eagle 


Neutrodyne; No. 2, the Radiola Superheterod 
Receiver; No. 4, the Crosley Trirdyn; No. 5, the 
Atwater Kent; No. 7, the Grebe Synchrop 


e; No. 3, the Melco Supreme 
De Forest Reflex; No. 6, the 
hase Receiver; No. 8, "the Freed- 


Hisemann Receiver; No. 9, the Garod Neutrodyne Type Vy Receiver; No. 10, 


the "Thompson Minuet Receiver. 


By S. GORDON TAYLOR 


EXPLANATION OF SYMBOLS IN Ficure 1— 


RFC1—Antenna coupling coils; 

RFC2 bec RFC3—Radio-frequency coup- 
ling 

VC1, E and VC3—Variable condensers; 

VCla, VC2a and VC3a—Balancing con- 
densers; 

VTI, VT2, VT3 and VT4—UV-201-a type 
of vacuum tubes; 

VT5 and VT6— (See section under heading 
“What Tubes to Use.’’) 

C1—Fixed antenna series condenser; 

C2, C4 and C5—Fixed by-pass condensers; 


C3—Fixed grid condenser; 

R1—Variable resistance which is operated 
by the volume control knob on the front 
of the receiver; 

R2, R3 and R4—Filament control rheo- 
stats; 

R5—Stabilizing resistance; 

R6—Grid-leak; 

J — Loudspeaker jack; 

S—Automatic switching device, operated 
by notched volume control on front of 
receiver. 


IX vacuum tubes are used in this re- 
ceiver which is of the tuned-radio- 
frequency type. The electrical circuit 
which is employed: has long been recog- 
nized as highly efficient, Heretofore not 
less than six to ten tuning controls were 
needed with this type of circuit and con- 
siderable ability was required on the 
part of the operator to tune the receiver 
properly. Painstaking work upon the 
design of the receiver has made it pos- 
sible to reduce the number of tuning 
controls to one. It is as easy to tune as 
a single-tube receiver. 


The Construction of the Receiver 


The entire “works” of this receiver are 
Mounted on an aluminum “chassis” to 


which has been attached a composition 
panel. In gearing a number of tuning 
units together to operate from a single 
control, it is of course essential that they 
be mounted in a rigid manner to avoid the 
possibility of any of them shifting out of 
alignment. It is for this reason that all 
the rotatable units are mounted on the 
massive aluminum casting. The other in- 
struments, which do not require a rigid 
mounting, or which require an insulated 
mounting, are attached to the composition 
panel which is supported by the aluminum 
framework. 

The cabinet is of polished wood and it 
serves merely as a housing for the receiver 
and the batteries. The tuning and tube 
controls are located on an oval-shaped 
metal plate which is set in the front of the 
cabinet, as shown in Figure 2. A small 
window is provided in this plate, behind 


whicn is mounted a revolving drum. Its. 


-— - e--- d we 


circumference is calibrated directly in 
wavelengths. Thus if it is desired to tune 
in a broadcasting station operating on 300 
meters, for instance, it is only necessary 
to turn the tuning control knob until the 
figure 300 on the drum is opposite the in- 
dicator in the: window. This is an ideal 
arrangement for the average owner of a 
radio receiver because it eliminates the 
necessity for keeping a record of the dial 
settings for various stations. The wave- 
lengths of the various stations may be ob- 
tained from the daily radio programs 
which are printed in the newspapers. 
Compartments are provided at either end 
of the cabinet for the “B” and “O” bat- 
teries. Only the storage “A” battery is- 
left outside of the cabinet. 


How the Receiver Works 


The signals transmitted by a broadcast- 
ing station are intercepted by the antenna 
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VOLUME CONTROL KESISTANCE K; 


CEIVER WHICH SHOWS THE SIMPLIFIED CONTROL 


Ficure 2: All the tuning in this receiver is done by the control on the left. The wave- 
length thai you are receiving on appears in the small rectangular window at the center 


and pass through the antenna circuit 
which consists of the antenna, ground and 
the turns of the primary coil of RFC1 
which connect the antenna and ground. 
The number of turns between the antenna 
and ground determine the amount of in- 
tercepted energy that will be passed on 
into the receiver. If too much energy is 
transferred to the receiver there will be a 
lack of selectivity in tuning.’ 

If the antenna is very small it naturally 
- picks up less energy; therefore a compar- 
atively large number of turns should be 
used in the primary coil. On the other 
hand a large antenna may require cutting 
the number of turns down to one or two 
or even the use of a' condenser connected 
in series, which has much the same effect 
as reducing the size of the antenna. Such 
- a condenser is shown at C1. For this reason 
five “antenna” binding posts are incorpor- 
ated in the receiver and the diagram. 
Figure 1 shows how these five posts are 
connected to accommodate antennas of 
any length. 
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of the panel. 


The energy in the primary of RFC1 is 
transferred to the secondary coil by means 
of electro-magnetic induction. This trans- 
fer of energy would be possible even if 
there were no actual connection between 


the two coils. The amount of energy . 


transferred in this way will be greatest 
when the secondary coil is tuned, by means 
of VC1, to the same frequency (wave- 
length) as the incoming signal. 

The secondary coil is connected across 
the grid and filament which are the “in- 
put” terminals of the first radio-frequency 
amplifier tube, VT1; and the energy in 
the secondary coil is therefore impressed 
on the tube. Due to the amplifying act- 
tion of this vacuum tube the energy put 


.into the tube may be taken out at the 


output terminals (plate and filment) in 
much larger quantities. 

Strange to say, however, none of the 
electrical energy which was put into the 
tube from RFC1 is taken out. Instead, 
all of the energy in the plate circuit of the 
tube comes from the high voltage “B” 


` through RFC1. z si 
energy simply causes the grid circuit of 


battery; but this new energy is in exactl 
the same form as the orginal energy whi 
was intercepted by the antenna and p 
The incoming si 


the tube to act as an automatic throttle 
which governs the amount of energy 


_ drawn from the “B” battery. Therefore, 
‘there is in the primary of RFC2 an exact 


duplicate of the energy in the antenna 
circuit; but it is of increased amplitude 
due to the fact that this coil is connec 
between the plate and filament of the tube 
(through the “B” battery). 

This energy in the primary of RFC2 is 
passed on to the secondary by induction 
as in the case of RFC1. ‘The amount of 
energy transferred in this case is regulated — 
not only by the number of turns on the 
primary coil, but also by its relation to 
the secondary coil. When the windings 
of the two coils are parallel the ener 
transfer is greatest. On signals of hich 
wavelength the coupling between the two 
coils must be close for maximum results. 
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Fiaure 3: This view shows the general arrangement of the various tuning units as well 
as the rotating disc which carries the wavelength calibration. The designating letters in 
A this. illustration correspond to those in Figure 1. 
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A REAR VIEW OF THE WORKING PARTS 


FıcurE 4: A rigid aluminum frame carries all of the instruments. Some are mounted 
; directly upon it while others are fastened first to an insulating panel. 


Close coupling (parallel windings) on 
signals of low wavelengths, however, pro- 
vides too much transfer of energy. To 
obtain maximum transfer of energy on all 
wavelengths without oscillation, it is 
obvious that some means must be pro- 
vided to vary the coupling between these 
two coils so that the coupling will be 
ter for high-wave signals and less for 
e low-wave signals. This is accom- 
plished in this receiver by having the 
primary coil rotate within the secondary 
so that the relation of the windings can be 
varied with variations in wavelengths of 
received signals. 


From the secondary of RFC2, which is ` 


tuned by VC2, the energy is impressed on 
the grid circuit of VT2 and is amplified in 
this tube through the same process as in 
VT1. The output of VT2 is then trans- 
ferred by VT3 by means of RFC3 as 
before. 

It is obvious that the three coupling 
circuits must be tuned to resonance with 
the wavelength of the incoming signal or 
the circuit which is not so tuned will block 
the passage of the signal. With this 
thought in mind the conclusion was 
reached that if the three variable con- 
densers were geared together so that they 
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could be operated by a single control the 
actual tuning would be much simplified. | 
An obstacle was encountered, however, 
in the fact that it is physically impossible 
to manufacture coils and variable con- 
densers so that all will have exactly the 
same values of inductance and capacity. 
This obstacle was overcome in the Fer- 
guson receiver by shunting a small variable 
condenser across each of the three larger 
ones. By the adjustment of these small con- 
densers, the values of the three circuits 
can be satisfactorily balanced. 

The values of the input circuit to VT1 
will vary somewhat due to the influence of 


THE BOTTOM VIEW OF THE RECEIVER 


FIGURE 5: 


of insulated tubing. 


This picture shows more clearly the rugged aluminum frame to which is attached 


the sub-panel. Notice how the low tension leads are assembled in a center group by means 
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HOW TO CONNECT UP THE RECEIVER 
Ficure 6: All the external connections are shown here including the an- 
tenna, ground and loudspeaker. If you wire the set in this manner, you 
should have no trouble in getting it to operate. 


the antenna circuit. It was therefore 
found necessary to provide means for bal- 
ancing this input circuit when it was used 
with any particular antenna. For this 
reason the “sensitivity” dial is provided 
on the front of the receiver. This dial 
operates the smal] balancing condenser 
VCla. The other two small condensers 
VC2a and VC3a can be adjusted to ex- 
actly balance the other two circuits before 
the receiver leaves the factory because 
nothing takes place later to unbalance 
these two circuits. 

Thus the three tuning controls have 
been reduced to one. More than this, how- 
ever, the primaries of RFC2 and RFC3 
have also been geared to the single tuning 
control so that there are actually five var- 
iable adjustments accomplished by the 
operation of the single “wave-length” 
knob on the front of the receiver. Be- 
fore the development of the single-control 
idea manufacturers did not provide var- 
iable coupling in RFC2 and RFC3 because 
it was not considered practical to provide 
the lay user with a receiver which required 
the operation of so many tuning controls. 
It was necessary to find a happy medium 
between the utmost in efficiency and the 
practical limit of tuning controls. With 
the cleverly planned arrangement of the 
Ferguson receiver no compromise was nec- 
essary. The utmost in efficiency is re- 
tained and the tuning controls have been 
reduced to one. 

Up to VT3, in the circuit in Figure 1, the 
energy has been in the form of an alterna- 
ting current of high frequency, commonly 
known as radio-frequency current. It is 
in this form that the signals reach the 
antenna; and this form is retained through- 
out the radio-frequency amplifier. The 
frequency of this energy is far too high 
to actuate the comparatively sluggish 
mechanism of a loudspeaker, or head- 
phones. Even if this were not the case, 
the frequency would be too high to be 
within the audible range. 

It is necessary to provide a means for 
reducing the signal so that the frequencies 
of the voice or music which is being broad- 
cast will be available; and for this purpose 
the detector tube, VT3, is used. It ac- 
complishes a rectifying action which in 
effect smothers out the radio-frequency 
current, leaving only the current fluctua- 
tions of audio frequencies. The condenser 
and resistance, C3 and R6, are in the cir- 
cuit of this tube to assist in this action. 


If headphones were connected in the. out- 
put circuit of this tube the broadcast 
signals would be heard, but would not be 
strong enough to operate a loudspeaker. 

Another form of amplifier is therefore 
added to the circuit to bring the volume 
up to a point where the loudspeaker may 
be used. This is known as the audio- 
frequency amplifier and includes VT4, 
VT5 and VT6. The theory of the opera- 
tion of this amplifier is the same as that of 
the radio-frequency amplifier. The coup- 
ling devices, AFT1, AFT2 and AFT3 are 
different however, because of the different 
nature of the current. 

The volume of sound obtained from the 
loudspeaker will depend on whether it is 
connected after VT4, VT5 or VT6. The 
change from one to the other is auto- 
matically made in this receiver by means 
of the switch S, which is operated by the 
“knurled” volume control on the front of 
the receiver. If low volume is desired, 
the volume control may be set on 4. This 
operation not only connects the loud- 
speaker into the output circuit of the 
fourth tube (VT4) but also cuts off the 
filament current to VT5 and VT6, thus 
conserving the “A” battery supply. Set- 
ting the switch on 5 provides greater vol- 
ume and the last tube is brought into use 
by setting the volume control on 6. 

The smaller volume knob on the front 
of the receiver controls the variable re- 
sistance, R1. This resistance limits the 
amount of energy that can be drawn from 
the “B” batteries by VT1 and thereby 


Average daily use 
No “C” battery 
1% volt “C” 

3 volt “C” 

414 volt “C” 


un 


105 days 


125 days 
141 days 
154 days 
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adjusts the amount of radio-frequency 
amplification to any de i By 
reducing the resistance ın this circuit up 
to the proper point (by turning this con- 
trol knob in a clockwise direction) the 
radio-frequency amplifier can be made 
extremely efficient and sensitive. 


The Antenna and Ground 


This receiver offers extreme flexibility 


in its antenna requirements. In the case 
of the average receiver the selectivity, 
which means ne power to separate the 
reception of broadcasting from two sta- 
tions which work on neighboring wave- 
lengths, varies more or less inversely with 
the length of the antenna. In other words, 
almost all receivers are selective if a very 
small antenna is used but become less 
selective if a large antenna is used. 

The five antenna binding posts in this 
receiver are for “very short antenna,” up 
to 25 feet in length; “short antenna,” up 
to 50 feet in length; “medium antenna,” 
up to 100 feet in length; ‘dong antenna,” 
up tp 150 feet in length; and ‘“‘very long 
antenna,” over 150 feet in length. : 

When an indoor antenna is to be used 
it is advisable to run the antenna thro 
two or more rooms in a fairly straight line 
rather than in the form of a loop around 
four sides of one room. Such an antenna 
should be of insulated wire. The so-called 
“single lamp cord” with either cotton or 
silk insulation will serve nicely. It ma 
be run along the top of the picture mould- 
ing, or may be tacked to the wall and need 
not be insulated from these objects except 
by the insulation of the wire itself. Care 
should be exercised, however, to see that 
the tacks which hold it up do not pierce 
the insulation and touch the bare wire. It 
is best to use double-pointed tacks or 
staples. 

A drawing on page 252 of the March, 
1926, issue of PoputaR RADIO suggests 
the precautions necessary in installing a 
good outdoor antenna. Excellent insula- 
tion is needed outdoors to prevent 
Earns of the antenna in wet 
weather. The drawing is self explanatory; 
and the ideas incorporated in it should be 
followed as closely as possible in making 
any outdoor installation. An excellent 
length for an outdoor antenna for use with 
this receiver has been found to be 125 feet, 
measured from the receiver to the most 
distant end of the antenna and including 
both the antenna proper and the lead-in 
wire. If great distance reception is not 
wanted, a shorter antenna will give as 
good results asthe longer type; and in that 
case an antenna of about 60 to 75 feet in 
overall length will meet all the require- 
ments for good reception. 
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ESTIMATED LIFE OF “B” BATTERIES WITH THE 
| FERGUSON RECEIVER 
This tabulation clearly shows the increased life of the two 45-volt “B” batter- 
ies where a “C” battery is used. This table is based on the use of “large” 
size batteries, with five vacuum tubes in operation (volume control dial set 


at 5) and with rheostats adjusted for maximum volume. 


Further increase 


in “B” battery life may be obtained by using only four tubes when these 


will supply sufficient volume, and 


turning rheostats back to reduce the 


volume to just the desired degree. 


JUNE, 1926 


The “ground” connection is made to a 
cold-water pipe preferably.. In the ab- 
sence of a nearby cold-water pipe a steam 
radiator will serve. 

The pipe to which the ground wire is 
connected should be filed or scraped until 
it is shiny where the connection is to be 
made. A regular ground clamp should 
then be attached to the pipe and the 
ground wire attached to the ground clamp 
by means of the bolt and nut which ac- 
company the clamp. 

A lightning arrester is usually required 
with an outdoor antenna. The require- 
ments are different in different sections of 
the country so it is not practical to give 
detailed instructions here on this point. 
Complete information may be obtained 
from any fire insurance agent. 


The Correct Tubes to Use 


The use of the UV-201-a type of tube 
throughout is advised. Since the advent 
of the new UX-112 power-amplifier tube, 
however, the author has found that both 
tone quality and volume are improved 
by the use of this tube for the second audio 
amplifier tube, shown at VT5 in Figure 
1. Ordinarily there is no necessity for 
using the sixth tube in this receiver be- 
cause more than ample volume on all but 
very distant stations can be obtained with 
the use of only five tubes, that is, when 
the notched “volume” control knob is set 
at 5. If six tubes are used, the UX-112 
tube should be placed in socket VT6 in- 
stead of VT5. 


What Batteries to Use 


This receiver requires two kinds of bat- 
teries: the “A” battery, a 6-volt storage 
battery for lighting the filaments, and the 
“B” battery, which is made up of two 
45-volt blocks and a 22%-volt block of 
standard dry-cell “B”? batteries. The 
use of a ‘‘C”’ battery is optional. 

The ‘‘A” battery should have a capacity 
of not less than 60 ampere hours. 
ampere hour battery is better as it re- 
quires recharging less frequently. When 
six UV-20l-a tubes are used the filament- 
current consumption from the “A” bat- 
tery is slightly less than 114 amperes; and 
a fully charged 60-ampere-hour battery 
should operate the set for approximately 
40 hours before the “A” battery becomes 
discharged. Actually, however, it is not 


advisable to allow the “A” battery to dis- 


charge entirely before recharging so the 
practical life of a single charge is more 
nearly 25 or 30 hours with this number of 
tubes. On the other hand a 100-ampere- 
hour “A” battery would operate these 
tubes for over 50 hours before recharging 
is necessary . 

The state of charge of the “A” battery 
cannot be judged by the number of hours 
the receiver is used on a single charge. 
For this purpose an instrument called a 
hydrometer is used. This is a small glass 
and rubber device which shows the specifie 
gravity of the battery solution. By 
means of a rubber bulb some of the solu- 
tion from the battery is drawn up into 
the glass chamber of the hydrometer in 
which there is a small calibrated glass 
float. The specific gravity is read on the 
seale of the float at the level of the top 
of the liquid in the chamber. The specific 

vity, if the battery is fully charged, 

uld read about 1280, while in the case 
of a discharged battery the reading will be 
about 1150. When the reading drops -to 
1185 the battery should be recharged. 

The “A” batteries may be taken out 
to battery service stations to he recharged; 


A 100- 


en mR y. 


as Anae ye e X 
; oe ee 


From a photograph made for POPULAR RADIO 


Page 135 


Re EY TE AS OR oa 
a ea ti è 
z a 


$s 


CHECKING UP ON THE WAVELENGTH CALIBRATION 
Ficure 7: Checking up on the dial setting to see that the wavelengths 


tndicated are correct. 


The small box surmounted by a coil contains a 


portable oscillator wavemeter that is used in the calibration. 


but the more practical plan is to charge 


the battery at home with one of the stand- 


ard chargers which are now on the market. 

Before purchasing a battery charger 
it is necessary to know whether the house- 
lighting supply is alternating current or 
direct current. 

Convenient connections for the battery 
charger with the necessary switch were 
shown on page 433 of the November, 1925, 
issue of PopuLaR Rapio, where the house 
lighting supply is alternating current. The 
charger shown on page 435 of the same 
issue is all that is necessary where the 
house supply is direct current, the lamps 
serving as resistances to reduce the charg- 
ing current.to the required amount of 
two or three amperes per hour. 

The charger should have a charging 
rate of two or three amperes-per-hour for 


- ordinary home use. A higher rate than 


this is liable to cause “‘gassing”’ of the bat- 


tery, which results occasionally in splatter- 


ing the battery solution through the vent 
holes in the battery caps onto the top of 
the battery and seg i onto the sur- 
rounding floor. If this occurs the acid solu- 
tion which is used for the electrolyte will 
eat the finish off of the floor. It will also 
eat holes through rugs or clothing. Due 
care should be taken to avoid having it 
come in contact with anything which it 
might harm. A good plan is to place a 
rubber mat under the battery and keep 
a glass receptacle handy for the hydrom- 
eter so that when it is removed from the 
battery it will not drip on the floor. 

The two 45-volt “B” batteries may be 
either the “large” or the “heavy duty” 
size, and of the vertical type. The 223%- 
volt battery may be of the smallest size 
(about 314x2!4x2 inches). 
2234-volt battery supplies the plate cur- 
rent for the detector tube only. This cur- 
rent drain is so small that this size 2214- 


The small. 


volt battery will have a life some where 
in the neighborhood of six months to a 
year... 

A table is given herewith which shows 
the approximate life of a set of two “large” 
size, 45-volt batteries when used with the 
Ferguson receiver. This table will give 
the owner a good idea of how long he may 
expect his “B” batteries to last. In order 
to keep a definite check on the batteries, 
however, a small voltmeter should be pur- 
chased which has a scale reading from 0 
to 50 volts. The voltage of the batteries 
may then be tested from time to time. 
When the voltage has dropped from the 
original 45 to about 34 volts for each bat- 
tery it is time to replace them. The small 
2214-volt battery should be replaced when 
its voltage drops to 17. 

The “heavy duty” batteries mentioned 
above will have approximately twice the 
life shown in the table below, and are 
therefore more practical because their 
overall operating cost is considerably less 
than that of the “large” type. 

The use of a “C” battery is advised be- 
cause of its effect in reducing the “B” bat- 
tery current consumption. As the table 
indicates, the use of 3 or 41% volts of “C” 
battery results in a surprising increase in 
the life of the large “B” batteries. It will 
also be noticed that the use of a “C” bat- 
tery improves the tone quality of the re- 
ceiver. To find the most desirable “CO” 
battery voltage to use in any specific case 
different voltages from 114 to 44% should 
be tried to find which voltage provides the 
quality of reproduction without reduc- 
ing the volume. Bear in mind that the 
“B” battery life increases with an increase 
in the “C” battery voltage that is used. 

There are devices on the market which 


-are intended to take the place of “B” bat- 


teries and by means of which the high 
voltage ordinarily supplied by the “B” 
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batteries is obtained from the house light- 
ing line. All of these devices will not 
work in all receivers. To such an extent 
is this true that it is always advisable, in 
purchasing a device of this kind, to require 
a demonstration of the device m the home 
with the receiver with which it is to be 
used, or at least to demand a money back 
guarantee. Where a “B” battery elimin- 
ator is used’ it will usually be found ad- 
visable to keep it at least two or three feet 
from the receiver. Otherwise, unless the 
device is thoroughly shielded, an alternat- 
ing-current hum will be heard in the 
receiver. 


How to Operate the Receiver 


Figure 6 shows the way to connect the 
batteries, antenna, ground and loudspeaker 
to the receiver. When these connections 
have been completed, and the six vacuum 
tubes have been inserted in the sockets 
the receiver is ready for operation. 

The three rheostat knobs at the rear left- 
hand side of the large composition panel 
inside of the cabinet should be turned as 
far as possible in an anti-clockwise direc- 
tion. This is the “off” position and with 
the knobs in this position the tube 
filaments are not lighted: The left-hand 
rheostat knob should be turned half way 
on so that its pointer is over the center of 
the indicating arrow on the panel. This 
should light the detector tube, VT3. The 
“radio” rhéostat knob is next turned about 
two-thirds on, in a.clockwise direction, 


which will bring its pointer about a quarter 


inch beyond the arrow head. The tubes 
VT1 and VT2 in the radio-frequency 
amplifier will then light. 

‘The setting of the third rheostat knob 
will depend upon the number of tubes in 
use. For instance, when the notched knob 

of the volume control on the front of the 
receiver is set with the white mark pointing 
to the figure 4, only one of the three audio 
frequency amplifier tubes will be con- 
nected. Therefore, the “audio” rheostat 
knob inside of the receiver should be 
turned on only about half way, otherwise 
it will allow too much current to flow 


through the filament of this tube with the 


result that the active life of the tube will 
be shortened. If the volume control is set 
at 5, two of the audio tubes will be con- 
nected into the circuit. Inasmuch as both 
of these tubes obtain their filament current 
through the “audio” rheostat, it is nec- 
essary to turn this rheostat on about two- 
thirds to provide sufficient current to the 
tubes. If the volume control on the front 
is set at 6 the three audio tubes will be 
in the circuit and will require a still higher 
filament current, and the ‘‘audio” -knob is 
turned still further. 
The exact setting of the “audio” knob 
can be determined in each individual case 
by adjusting the knob, while a broadcast- 
ing station is tuned in, to the lowest point 
where maximum volume is obtained and 
beyond which no further increase in vol- 
ume is procured. After the receiver has 
been in operation for a while it will usuall 
be left at one setting of the notched vol- 
ume control knob and in that case read- 
justment of the “audio” rheostat knob 
will not be necessary after it is once set. 
The smaller volume control knob which is 
mounted in front of the notched knob, on 
the front.of the receiver, has no bearing 
on the setting of the rheostat knob; there- 
fore it may be used freely without the 
necessity for readjusting the rheostat. 
To tune in the first station, after the 
rheostat knobs have been set and the 
front and rear volume controls have been 
set half-way “on” and at “5” respectively, 
the wavelength knob is adjusted until the 
wavelength of the desired station appears 
opposite the indicator in the window. 
Suppose, for instance, that it is desired 
to tune in station WEAF. The radio pro- 


' gram in the newspaper is consulted to de- 


termine whether this station is ‘‘on the 
air” at the time, and also to find its wave- 
length. The wavelength is 492 meters so, 
if the station is operating, the wavelength 
knob is turned until the indicator in the 
window is at 492. | | 

The station should then be heard. If the 
station is not heard, rotate the ‘“‘sensitivity” 
knob until it is brought in with best results. 
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Several stations should be tuned in, in 
this manner, until the operator becomes 
familiar with the handling of the tuning 
controls. Then it is time to study the re- 
finements of tuning. 

With a broadcasting station tuned in, 
preferably an out-of-town station 100 
miles or more distant, turn the smaller 
control all the way to the left (anti-clock- 
wise) and then turn it slowly to the right. 
At a certain point the broadcasting station 
will be blurred out and a shrill whistle will 
start. Just below the point on the volume- 
control knob where the whistle started will 
be the point where the receiver is most sen- 
sitive to weak signals. If no whistles are 
heard, it is probable that the tube in socket 
VT1 does not have suitable characteristics 
for that position. In ‘this case it is well to 
interchange the tubes until the one which . 
operates best in VT1 has been found. 

It is found that whistles are heard as 
the wavelength tuning control, or the sen- 
sitivity controls are moved, it is an indica- 
tion that the small volume control is 
turned too far to the right; and it should be 
turned back at once. When the receiver 
is tuned to the higher wavelengths the. 
volume knob can be turned further to the 
right than when the receiver is adjusted 
for the lower wavelengths. 


How to Chart the Recewer 


In the case of most receivers which are 
tuned by means of the usual dials or knobs, 
calibrated in degrees, it is necessary to 
make a record of the dial settings for the 
various stations. In the case of the Fer- 

on receiver, where the tuning control 
is calibrated in wavelengths, such a 
record is not necessary. For convenience, 
the scale behind the small window on the 
front of the Ferguson receiver is provided 
with ample space to permit wee the call 
letters of stations directly on the scale. 
If this is done, a station which has once ~ 
been tuned in and marked on the scale 
may be tuned in again whenever it is 
wihed to listen in on a program without 
even bothering to determine its wave- 
length. 


Pacific & Atlantic 


THE NEW SUBMARINE RECEIVER 


This new set, which uses an underwater antenna for radiophone com- 
munication between submerged submarines, has recently been ope by 
scientists in the Naval Research Laboratories at Bellevue, D.C. 
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New Wrinkles in Radio | 


- Inventions Made Recently 
by Radio Fans | 


Photographs by Kadel & Herbert 
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Let flippant announcers and off-key singers | 7 s 
beware, for their broadcasting sins may be 
recorded for future generations of radio fans l Any “ham” would find himself perfectly at home in this minia- 


by means of this radio recording apparatus, ture model of station 2FZ which was built by its owner, Frank 
envented by Francis R. Hoyt. It operates — Frimerman. Power plant, transmitter and receiver have all been 


much as the machines which make records 
- for your phonograph. 


reproduced in miniature down to the finest detail. 


Even the absent-minded professor could not 


The “hams” paradise, a miniature radio shack equipped forget to tune in on a radio program with this 
with transmitting and receiving apparatus, a workbench i invention of Ushichiro Tokumi, attached 
and even bunks where he may roll in in the early morning to his set. It will turn a radio set on or off 
after a night of “working” fellow hams half-way round at any time you wish, by closing an electric 
the globe. Fred Parsons built this model of his own circuit when the clock reaches the hour at 


- Station, 2-ABM., - BO a which the indicator ts set. 
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MR. HOGAN 


who ts one of the forémost radio 

engineers in the United States, 

at work in his experimental < 
laboratory. 
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~ Audio-frequency Amplification 
How to Get It Without Distortion | 


Practical pointers for the radio fan who ought to get uniformly 
good results from his loudspeaker and his audio-amplifier 


HERE is a widespread opinion, 
among radio users, that the quality 
of tonal reproduction is dependent en- 
tirely upon the loudspeaker used. This is 
based upon one of the half-truths that 
are so common in radio circles and that 
lead to so much regrettable confusion. 
Thefact is, that unless you use a good 
loudspeaker you cannot get natural or 
pure reproduction of radio speech or 
music in volume sufficient to filleven a 
small room; but the corollary fact, so 
often overlooked, is that even the best 
loudspeaker will not give good repro- 
duction unless it is used with a good 
audio-amplifier system. 
This brings us down to the problem 


system—and doesn’t. 


By JOHN V. L. HOGAN 


of defining what are and what are not 
“good” amplifiers and loudspeakers; 
and that is really something of a prob- 
lem, largely for the reason that it is 
complicated by the volume of sound re- 
quired in any case, and because of the 
interdependence of the speaker and the 
amplifying system. l 

What we actually desire is a com- 
bination of amplifier and speaker that 
work well together. 

From some viewpoints, we do not care 
whether our particular speaker will 
work well when connected to another 
type of amplifier, or whether our par- 
ticular amplifier will give good results 
when used with a different type of 


speaker. We want the combination 
that we are using, our own amplifier 
and our own speaker, to produce natural 
and clear, Undistorted speech and 
music. Also, we want that reproduc- 
tion to retain its clear characteristics as 
the volume is increased to a reasonable 
point. : 


What Is a Good Amplifier? 


Before we attempt to define more 
closely a “good” reproduction system, 
including both the amplifier and the 
speaker, let us consider the problem in 
a rather general way. 

We may omit detailed consideration 
of the radio transmitter and of the wave 
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THE VARIOUS UNITS IN A RECEIVER 


LOUD SPEAKER 
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FicurE 1: The radio waves that carry the energy that you hear as sound first pass through 
the antenna circuit and the tuning system and then are strengthened by means of the radio 
and audio-frequency amplifiers and rectified by the detector. The current waves are then 


led to the loudspeaker and transformed into sound waves. 
through faulty operation in any one of these units. 


propagation through space between the 
sending station and our receiving set, 
although they do have a definite effect 
upon the quality of reproduction. 
Unless the sounds picked up at the 
broadcasting station are correctly im- 
pressed upon the radio waves it sends 
out, we can hardly hope to get good 
reproduction of those sounds from our 
revelver. 

Similarly, if the radio waves are 
badly mangled as they flash through 
space, for instance by some of those 
little-known causes that produce rapid 
“fading” or distortion, we will not hear 
natural tones at our receiver, no matter 
how carefully it is built. This simply 
means that for high quality we must 
listen to broadcasting stations that have 
carefully designed and carefully oper- 
ated transmitting apparatus, and that 
are not too faraway. Often it happens 
that signals of beautiful quality come 
through from very distant stations, but 
more often the fading or other effects 
spoil the naturalness of signals from all 
but the relatively nearby transmitters. 

Coming to the receiver, then, we may 
leave out detailed discussion of the 
antenna and of the circuits preceding the 
detector. It is true that the tuning 
characteristics of these circults some- 
times affect the fidelity of tonal repro- 
duction, for instance, because of an 
attempt to use excessive amounts of 


27 32 64 


128 


regeneration; but as a rule there is not 
much loss of quality to be attributed 
to this part of the system. So, also, 
the detector tube occasionally causes 
defective reproduction by reason of 
overloading or an attempt to produce 
loud responses with insufficient audio- 
frequency amplification. This condi- 
tion is not usual, however; and so we 
may properly consider, with some care, 
the two elements that are responsible 
for the greatest amount of tone distor- 
tion, namely, the audio-frequency am- 
plifier and the loudspeaker. Never- 
theless, one should not lose sight of 
the fact, that even with a perfect ampli- 
fier-speaker combination, some atten- 
tion should be given to the transmitter, 
wave-propagation, tuning and detector 
conditions in order to get the best 
results. 


The Purpose of the Detector 


The detector of any radio receiver of 
the type we are considering, delivers to 
the audio-frequency amplifier an irregu- 
lar alternating current that corresponds, 
in amplitude (or intensity) and in the 
frequencies represented, to the intensity 
and frequency of each of the component 
sounds which affect theradio transmitter. 
The form of this alternating current 
changes from instant to instant, as the 
music or speech that is being repro- 
duced, changes in sound. The original 
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Distortion may be introduced 


sound waves are exceedingly complex, 
in most cases; and, consequently, the 
detector output current (which is an 
electrical picture of the sound waves) 
is also extremely complicated in form. 

The purpose of the audio-frequency 
amplifier is to magnify this rapidly- 
varying sound-current so that it is 
capable of doing more work. 

If you are satisfied with head-tele- 
phone reception, you do not ordinarily 
need any audio amplifier. The alter- 
nating current, just as it is delivered 
from the detector, is, as a rule, strong 
enough to operate the telephone re- 
ceivers. As the detector current is 
usually a quite accurate representation 
of the sound, the response heard in a 
telephone is generally quite good in 
quality of reproduction. That is prob- 
ably the main reason why so many 
people say they would always prefer to 
listen to radio in a head-set, if it were 
not for the discomfort of wearing phones 
for an hour or more at a time. 

The vast majority of powerful radio 
receivers, which have been made up to 
now, have contained audio-frequency 
amplifiers that do not deliver to the 
loudspeaker an enlarged current that 
is an exact copy of the detector output 
current. Most of them, in the proc- 
ess: of magnification, introduce some 
substantial (and often a very great) 
amount of distortion. As soon as one 


ANNE 


2048 F026 


HOW TONE FREQUENCY COMPARES WITH THE NOTES ON A PIANO 


FiaureE 2: If all of our music were played on that part of the piano that is above middle 
“C” we would have a thin kind of music. This is the kind of reproduction that ts obtained 
from a poor transformer which slights the notes that correspond to the lower frequencies: that 


is, between 27 and 128 cycles. 
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GOOD REPRODUCTION 


Figure 3: The outer range (16 to 16, 384) covers the extreme limits of sound that the human 
ear can pick up; but the inner range is absolutely necessary for the good reproduction 


thinks about the matter, it becomes 
clear that even a perfect loudspeaker, 
when connected to such a distorting 
amplifier, cannot reproduce the original 
sounds accurately. A poor speaker 
with a poor amplifier usually makes 
things just so much worse. That is 
why so many people say they wouldn’t 
tolerate loudspeaking radio sets in their 
homes. 


Radio Receivers Are Improving 


Fortunately the trend of progress, in 
radio design and manufacture, is turn- 
ing strongly toward improvement in 
tone reproduction. A number of last 
year’s sets and speakers showed striking 
improvements in this direction; and the 
coming season will doubtless see greater 
numbers of outfits which are capable 
of giving true tones and natural speech. 

Evidently a distorting audio-fre- 
quency amplifier is a bad thing. 

What must an amplifier do, then, or 
what must it avoid doing, in order to 
give us the effects we desire? 

Speaking generally, it should give the 
Tequired magnification of current to 
produce the intensity of response de- 
sired, for currents of any frequency 
within the range that the human ear 
can hear. As the average person will 
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of ordinary music. 


recognize, as tones, any sound-wave 
whose frequency lies between the lower 
audible limit of 16 vibrations per second 
and the upper limit of about 16,000 per 
second, this is a very stiff requirement. 
Moreover, the magnification of each 
and every one of these frequencies of 
vibration should be uniform, for other- 
wise certain of them will be either 
accentuated or depressed and natural 
reproduction will be impossible. 


An Adequate Frequency Range 


As a matter of practice, we do not 
need to insist that our amplifier repro- 
duces all frequencies from 16 to 16,000. 
Human speech does not cover nearly so 
wide a range; and the extreme frequen- 
cies have little use even in the finest 
music. The lowest note on the piano 
keyboard has 27 vibrations per second, 
and the highest, 4096 (on the scientific 
scale). You know how little either of 
these is used. The lowest “C” of the 
piano has 32 vibrations per second, and 
the “C” above that has 64. We should 
certainly try to reproduce frequencies of 
this order, if we expect to hear low tones 
naturally. The frequencies just quoted 
are the so-called fundamental frequen- 
cies of each of the notes; that is to say, 
the lowest frequencies they contain. 
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A GOOD AMPLIFIER CIRCUIT 


Most musical instruments produce 
tones that contain upper harmonic 
frequencies in addition to the funda- 
mental. Thus a piano struck ‘at its 
lowest “C” will give off a sound that 
is a mixture of 32, 64, 128 and some 
higher multiple or harmonic frequencies. 

As a result of this fact. our amplifier 
will give a response (though not a per- 
fectly natural one) to the lowest notes 
even though it does not efficiently 
magnify vibration rates quite as low as 
those of the deepest fundamental tones. 

At the other end of the piano scale 
we have an opposite condition. 

Although the highest notes are not 
often used, those having frequencies up 
to 1500 or 2000 vibrations a second (the 
latter representing approximately the 
third “C” above “middle C”) are quite 
common in musical compositions. 
Moreover, as we want natural re- 
production that will give us not merely 
the pitch of the note but also its “tone 
color” that characterizes the particular 
instrument that is being played, we 
must get responses to the harmonic or 
multiple frequencies that run up to 
3000 and 6000 vibrations per second. 

It is the blending of these harmonic 
frequencies in various proportions that 

(Continued on page 188) 
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Ficure 4: If excellent transformers are used for the first and second stages in ‘this diagram 
good reception should be obtained. Notice that two values of the “C” batteries are used ard 


that an output filter is used to keep the direct current from the last tube. 
of the last tube is raised higher than the values given, the “C” battery vo 


be increased accordingly. 


If the plate voltage 
ge should 
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q You wouldn't run your motor car without 
meters. Why run your radio set without them? 


THESE METERS SHOW THE — 
Plate Current 


| Plate Voltage 


Fiament volage 


me | 


Use Meters to Avoid ET E. PA 


Every radio fan whose set has suddenly ceased to work be- 

cause of a run-down battery, a burned-out tube or other pre- 

ventable disturbance that should have been anticipated, can 
profit from the practical advice in this article. 


ji F what use are meters on radio re- 
ceiving sets?” 

It is true that most of us have oper- 
ated our sets fairly well without them. 
Is it necessary then that we should add 
such an expense to a piece of apparatus 
that is already more or less costly? 

Yet who would think of operating an 
automobile without proper indicators for 
the oil, gasoline and mileage? Of course, 
this may be done but. it would be an 


inconvenient and frequently an extrava- . 


gant economy which might at best leave 
us stranded without fuel miles from a 
filling station, or, at the worst, result in 
a motor or transmission being burned 
out through lack of lubrication. 

So your radio receiving set through 
lack of proper meters may sometimes be 
stranded hours from a charged battery, 
or may have a burned out set of tubes 
when you want to receive a program 
that is especially worth while. 

A complete set of meters installed on 
a radio receiving set gives a visual in- 
dication that the set is being operated so 
as to approach these conditions; and, if 


- the warning is heeded, more satisfactory 


radio reception may bemaintained over a 
far longer period of service than is other- 
wise possible. This extra and more satis- 


By DWIGHT BRADFORD HILL 


factory service is the secret of the econ- 
omy of meters on any radio receiver. 


The Most Important Meter— 
The Filament Voltmeter 


The first and most important meter 
for the receiving set is the filament volt- 
meter. 

Whether you have a three-tube re- 


A SINGLE-CONTROL SUPERHETERODYNE WITH 


generative set that uses dry-cell tubes or 
a, ten-tube superheterodyne that uses 
storage-battery tubes, a voltmeter will 
show the proper rheostat setting for the 
best and most economical operation. 
It has been common practice to have 
an arrangement of holes in the panel 
through which the color of the lighted 
tubes might be observed. However, the 


FOUR METERS INSTALLED 


Figure 1: As orderly in arrangement as the control board of a 
modern airplane is this layout of four meters on this special re- 


ceiver. On the left is the 


ment meter assembly—the voltmeter 


and the ammeter; on the right is the plate meter assembly—the volt- 
meter and the miliammeter. 
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HOW TO INCORPORATE THE METERS IN A SET 


FicuRE 2: The meter at the left, designated as FV 
tubes. It is controlled by the switch, FS. 


, gives the voltage on the filaments of all the 
The second meter, FA, is a filament ammeter 


and registers the current flowing through the filament circuits. The third meter, PMA, 
which ts a milliammeter, registers the current flowing through the plate circuits of the tubes; 
and the last meter on the right, PV, registers the plate voltage of any tube by means 


most experienced eye is not accurate 
enough to judge filament voltage by the 
color of the filament. 

There are two important reasons why 
this method is not satisfactory. In the 
first place, the apparent temperature of 
the filament seems to change with vary- 
ing light conditions in the room. In a 
dark room a given filament brilliancy 
seems bright while, without change of 
setting, strong daylight makes it seem 
faint. The second objection to the holes 
in the panel is that dust and moisture 
may more readily enter the receiver and 
affect its operation. 

With a reliable voltmeter mounted on 


the panel and a selector switch, having . 


as many points as there are rheostats in 
the set, each tube or set of tubes may be 
accurately adjusted for filament volt- 
age, so as to maintain efficient operation 
at all times. The necessity for observ- 
ing the tube in operation no longer 
exists; and the cabinet may and should 
remain tightly closed. 

The wiring diagram for the installa- 
tion of the filament voltmeter and selec- 
tor switch is given in Figure 2. The 
voltmeter is shown as FV and the switch 
as FS. i 


Why the Plate Voltmeter Is Important 


The plate voltmeter should be consid- 
ered as next in importance if you have 
“B” batteries, either dry or storage, 
which are not always reliable, or if you 
have a plate supply unit (so-called “B” 
Eliminator), working directly from the 
alternating-current lighting system, in 


of the switch, PS. 


which the possible output is in excess of 
125 volts. , 

The reason for this is that excessive 
plate voltage has a detrimental effect 
upon filament life and other parts of the 
circuit as well. 

When two dry-cell units of 45 volts 
each are used the question of a danger- 
ous excess need not be thought of. The 
bad practice of adding a third unit to a 
doubtful two, however, may produce 
this condition. 

Another point that makes this meter 
most important is that good quality and 
volume with any combination of circuits 
and tubes may be obtained only with the 
correct voltages on the plates of the 
tube. These values may be determined 
by trial; but as batteries lose voltage 
with use the voltmeter is needed to 
maintain, by frequent check, the cor- 
rect plate potential. In the case of the 
storage “B” battery, it also gives an 
indication of the condition of charge. 

This is a compromise, for radio-fre- 
quency circuits may not always func- 
tion at their best when the voltage is 
suitable for the audio tubes. The re- 
verse may also be true. This condition 
becomes more apparent when resistance- 
coupled audio-frequency amplification is 
used. l 

It is always better to use three “B” 
battery connections. They should be 
marked “Detector,” “Radio,” and 
“Audio.” The plate voltmeter may 
then be used to determine the correct 
value for each. Frequent checks there- 
after will then make it possible to main- 


tain efficient operation of both circuits. 

In connection with the plate volt- 
meter a selector switch with twice as 
many points as there are plate circuits, 
less one, should be used. 

In the case of the properly constructed 
neutrodyne, for instance, there will be 
three plate circuits, marked “Detector,” 
“Radio,” and “Audio.” There should 
then be twice three, or six, less one, 
that is to say, five points in the selector 
switch. 

This leaves an idle point between two 
adjacent live points. This is necessary 
so as to prevent short-circuiting sections 
of the “B” battery when moving the 


switch. This condition is not possible 


with the “A” or filament selector switch 
since all tubes are run from the same 
battery tap and are at nearly the same 
operating voltage. 

The wiring diagram for the installa- 
tion of the plate voltmeter and selector 
switch is also given in Figure 2. The 
meter is shown as PV and the switch 
as PS. 


The Use of the Plate Milliammeter 


The next meter for the radio receiving 
set and one that rivals the plate volt- 
meter in importance is the plate milliam- 
meter. This meter requires‘no special 
wiring for it is merely inserted in the 
negative “B” lead. The only precau- 
tions necessary are that the polarity 
as marked on the terminals of the meter 
be observed and that the meter be lo- 
cated so as to indicate plate-current flow 
for all of the tubes in the receiver. 


DY 
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This meter remains permanently in 
circuit as shown ‘at PMA in Figure 2. 


This is not the case with the plate volt- | 


meter which is cut into circuit from time 
to time as an indicator that the plate 
battery and circuit is functioning prop- 
erly; and then, by placing the selector 
switch on an idle point, is cut out. The 
plate voltmeter is a drain on the “B” 


battery, which is equal to that of about 


four or five operating tubes, so that ‘és 
constant use is not advisable. The plate 
milliammeter, however, does not con- 
sume any appreciable amount of battery 
energy, but merely indicates at all times 
the amount of current flowing in the 
plate circuits. 

Many uses may be made of this in- 
formation by observing any departure 
from the normal milliampere flow of 
plate current. A small leakage in the 
receiving set, which would otherwise 


- escape notice, may be detected and use- 


less battery discharge saved by prompt 
action. 


Other Functions of this Meter 


Another function of this meter is to 
check the aggregate tube action of the 
set. When the active material of the 
tube filaments begins to be exhausted 
the first indication is in a decreasing flow 
of current through the plate milliam- 
meter. This, of course, assumes that 
the plate voltmeter shows a normal 
voltage application on all tubes. 

The most important use for this 
meter, however, is to determine the 
proper grid-bias for the tubes. During 
reception the hand of the milliammeter 
connected in the plate circuit of the last 
tube should reach a position determined 
by various conditions of the set and re- 
main there without fluctuation. If the 
hand dips, decreasing or increasing its 


THE COMPLETE RECEIVER IN ITS CABINET 
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Ficure 3: This ts the superheterodyne receiver, the panel of which is shown in Figure 1. 


reading on a strong signal, it means that 
amplification is being carried too far 
down the tube amplification curve with 
resultant distortion. In the second in- 
stance, we are working too far up the 
tube amplification curve and distortion 
is again present. . 


The proper section of the curve to use 


is its flat middle portion. When this has 
been found by making the proper “O” 
battery adjustments the hand of the 


milliammeter remains fixed during loud | 


signals and produces strong undistorted 
amplification. 


The Filament Ammeter as a 
“Fuel Indicator’ — 


The fourth and last meter required for 
a completely-equipped, radio receiving 
set is the filament ammeter. This 
meter, while not so important as the 
other three, still has its uses. It gives 
a check on the filament battery con- 
sumption for all tubes and with a little 
practice becomes a “fuel indicator.” 


The ammeter like the milliammeter 
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requires no special wiring but is merely 
inserted in one of the “A” battery leads. 
The polarity, as marked on the meter, 
must be observed. 

The wiring diagram for the installa- 
tion of the filament ammeter is also 
given in Figure 2. The meter is shown 
as FA. ` 

In explanation of the peculiarities of 
this hook-up, as shown in Figur e 2, a de- 
scription of the set from which it is taken _ 
will be of assistance. The set has been 
in constant operation for nearly a year, 
so that. it cannot be called merely an 
experimental one. It is a nine-tube 
superheterodyne, using standard, stor- 
age-battery tubes throughout. It has 
a first detector, three stages of interme- 
diate frequency amplification, a second 
detector, a stage of resistance-coupled, 
audio amplification, a stage of push-pull 
amplification, and an oscillator. “All 
tubes have individual rheostats except 


‘the two push-pull tubes, which operate 


on the same rheostat control. 
(Continued on page 164) 


THE NEAT TUBE LAYOUT OF THE RECEIVER 


Ficure 4: A view of the nine tubes in the receiver as seen from the top. Notice that the 
binding posts are all attached in accessible positions without any complication in the wiring. 
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DISPEL NIGHTMARES 

The mind of the patient who is upset by the shock of illness or accident tends to sleeplessness, 

which in turn leads to nervous disorders that create actual toxic poisons. In the treatment 
of such cases radio may play an important part. 


= Rebuilding Bodies by Radio 


The significant effect of broadcast reception upon the subconscious 
mind, particularly of a patient who is afflicted with nervous dis- 
orders, as viewed by the distinguished head of the great 3rd London 


General Hospital of London. 


SIR BRUCE BRUCE-PORTER, K.B.E., C.M.G., M.D. 


E are all of us possessed of two 

kinds of minds—the thinking, or 
conscious, and the automatic subcon- 
scious, 

- These two parts of a mind are to be 
found in every normal human being or 
higher type animal. 

The conscious mind is that with which 


we direct to the best of our ability our 


actions, our ideas, and in fact our lives. 
With this conscious mind we do our 
mathematical calculations, arrive at de- 
cisions, develop our theories, and con- 
trol our actions so as to bring about 
certain desired results. 

_ The subconscious mind, on the other 
hand, seems to be more for the primary 
registration of sensory impressions and 
for the control of those many reflex 
(involuntary) actions which cause us 
to take our hands away from ‘a ‘hot 
stove which we have touched, even be- 
fore we know whether we are burned 
or not, automatically to dodge when 
we hear a bullet fly overhead, though 


the missile is past by the time we have 
made this involuntary motion. The 
subconscious mind will register sounds 
for us, when we are so absorbed in a book 
that we are taking no notice of our sur- 
roundings; and, if the sound persist, it 
is often capable of breaking into our 
consciousness and disturbing our read- 
ing. 


Why the Subconscious Mind 
Causes Nightmares 


It is this subconscious mind that 
seems to be the cause of our nightmares, 
too. It is one reason why patients in 
hospitals are apt to dream a great deal, 
at a time when they should be enjoying 
a complete and unbroken sleep. As 
most of the patients who come into a 
hospital are suffering from shock, 
through the effect that accident, opera- 
tion, or illness has had on their minds, 
these subconscious thoughts turn into 
fear-inspiring nightmares. The patient 
is wide awake, startled, and mentally 


upset—perhaps unable to get back to 
sleep, if he is in a very nervous con- 
dition. This counts against his rapid 
recovery, because it increases his irrita- 
bility, creates nervous disorders, and 
thus causes actual toxic poisons formed 
by these sharp emotions to be passed 
into the system. 

The wounded soldiers coming back 
from the war showed this to a great 


_ degree. They had left fields of battle, 


inconceivable uproar of guns and bombs, 
mind-shattering nervous strain and ten- 
sion. Their minds were filled with all 
the conditions of the battlefields, and 
they came straight to a hospital ward, 
where they were surrounded by other 
war-wounded patients who had had no 
chance to acquire any of the calmer 
ideas that a clear view of the normal 
surroundings would have produced. 
Whenever, for example, they were 
awakened by the sound of a motorcycle 


roaring through the streets, they imme- 


diately thought they were up at the front 
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undergoing another dose of machine- 
gun fire. 
leaped out and tricked them into spend- 
ing wakeful, unhappy hours, because 
there was no “background” save of 
horror. | 


The Effect of Music on Disordered Minds 


The essential thing, then, was to re- 


place these terrifying “sound memories” 
by more soothing ones. 
found, of course, to be the most sooth- 
ing of all, and the gramophone was of 
great assistance in supplanting the roar 
of battle with the peaceful strains of 
waltzes or the exhilarating and stimulat- 
ing notes of other music. — E 

Now comes radio broadcasting, and a 
new chapter has been opened for the 
treatment of the sick-and convalescent. 
For gramophones must be heard by 
all; and there may be some who do not 
like them—but cannot get away if con- 
fined to beds and so prove a source of 
what we are trying to avoid, i.e., irrita- 
tion. With radio, headphones can be 
provided for those who wish to listen; 
but those who do not, are not obliged 
to hear anything which might grate on 
their nerves. 

Radio can also supplant the increasing 
uproar of the city streets, to the average 
hospital patient. Where a steady stream 
of traffic, with consequent blowing of 
horns, screaming of brakes, and thunder 
of motors will gradually begin to wear 
on a sick person’s nerves, he can put 
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Their subconscious minds 


Music was 


A DISPENSARY THAT DEALS IN PRESCRIPTIONS 
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F. M. Delano 
DR. RADIO FILLS THE SUBCONSCIOUS MINDS 
. OF CHILD PATIENTS 


All patients are egotists, particularly children. Radio programs take- 
them out of their self-centered condition and give them an outside inter- 
est. This picture was made in St. Mary Abbott's Hospital in London. 


relaxation of his whole nervous system 
and resultant rest which he would not 
be able otherwise to obtain. 
All patients are egoists. As Sir 
Richard Quain so aptly remarked, 
“You must learn that the wart upon 
milady’s nose is far more important 
than the cancer in her neighbor.” Sick 
people are always thinking of them- 
selves. They have little chance to do 
. otherwise, what with a group.of would- 
be sympathetic (and actually a little 
idiotic) friends, who come to them with 
long faces and recount horrible tales of 
what they went through with this sort of 
operation, or what they heard about the 
frightful complications of someone else. 


The Part Played by Radio on 
the Patient’s Brain 


A sick person in a hospital, who has 
a large amount of time with nothing 
to do, and without the energy to pro- 
duce healthy thought, naturally dwells 
on the morbid. He is sorry for him- 
self, and feels so completely out of the 
world that he builds this abused and 
sorry feeling up even higher, until 
ofttimes he gets into a state-of depres- 
Sion which may retard him for an ap- 
preciable time in his recovery. If he 
be given healthy recreation, he has a 
chance to break away from this morbid 


headphones on, and at one time muffle 
the outside troublesome sounds and re- - 
place them by soothing and interesting 
ones. He is bound to react to this by a 
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OF ENTERTAINMENTS 
The Walter Reed Hospital for disabled veterans, located in Washing- 
ton, D. C., is equipped throughout with headphones and loudspeakers. 
The sergeant in the radio room tunes in the programs for the patients, 
whoneed merely toadjust the headphones with which each bed is equipped.. 


introspection and take an interest in 
affairs. And here radio plays an all- 
important part. 

Listening is actually far less tiring 
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than any other form of amusement. ` 


When a man listens, if the sounds 
soothe or bore him, he can drowse off 
to sleep. If they irritate him on a radio 
set he can turn off the set or take off the 
head-phones and put them away. If he 
tried to read he would be physically 
tired twice as fast; his eyes would hurt 
and off would go the nervous system 
again. With visitors he must exert even 
more effort. Radio, on the other hand, 
is not insulted if you do not answer 
back. Visitors are ofttimes tiring be- 
cause of a lack of sympathy (of char- 
acter, not of kindness); but a patient 
cannot tell them to go home. But with 
radio he can either change from one pro- 
gram to another; or he can shut it off 
entirely. He is taken out of his morbid 
condition until he is ready to sleep; and 
then he has a pleasant background of 
music or lectures to fill his subconscious 
mind when he is slightly roused by 
twinges of pain, so that he is much more 
apt to avoid nightmares. 


How Broadcast Programs Serve 
_ a Curative Purpose 


One of my patients, an elderly 
woman, who has. been bedridden for a 
long time, and will remain so for the rest 
of her days; was very depressed. I per- 
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suaded her to get a radio set with which 
she could bring in the London station, 
and some from the Continent. She 
said, after a short while, that “it 
brought her back into the world again.” 
A gramophone was useless to her, be- 
cause it always played the same tunes. 
The uncertainty of radio she found 
brought life to her, and as unpleasant 
things were never broadcast, she could 
spend her day listening in. It brought 
back the element of: expectancy. 

This indicates probably the greatest 


value that radio can have in the hos- 


pital or sick room. The patient is more 


` or less completely segregated from the 


world and from all the life of the city. 


` He sees a few friends, who tell him 


stories of things that have happened. 
He may hear a few familiar gramophone 
records. The actual human touch is 
missing. It is frankly mechanical, and 
it is therefore less inspiring. A human 
being needs the company of humans— 
society, in the larger sense—to get the 
greatest enjoyment out of things. Just 
as men rarely drink save when with 
other men, so they cannot get the full 
joy out of an orchestra piece which has 
been played long before by some people 
in a studio, and is now being brought 
out by a mechanical apparatus. 


GRAM ON A PATIENT 
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But let a , patient listen in to the 
Savoy Orchestra, for example, with all 
the people in the great ballroom actu- 
ally dancing. He can hear the exhila- 
rating strains of the jazz, which he 
knows is being played by living people 
just at that moment. He hears the 
steady, rhythmic scrape of feet and he 
can realize that those are his fellow 
creatures dancing and enjoying them- 
selves. (Even if we cannot dance, we 
often love to sit outside and look on.) 
And then he hears the music stop, and 
a great roar of applause. He hears the 
hum of voices, the movements of the 
orchestra—perhaps a couple pass close 
to the microphone and he catches a few 
phrases—“‘Jolly music, isn’t it?” ‘Yes, 
awfully—I say, do you know that latest 
tango step—look—.” The patient has 
ceased to be a poor cooped-up being in 
a hospital; he is for that moment living 
among gay faces, pretty women, beau- 
tiful clothes. He can picture himself 
there, among them, one of them—the 
picture, of course, of his own favorite 
dancing place being conjured into his 
mind. Radio, like some obedient genus, 
has for the time being taken him out 
of the hospital and brought him back 
into the life of the normal healthy 

(Continued on page 162) 


THE PSYCHOLOGICAL EFFECT OF A BROADCAST PRO- 


“The patient ceases to be a poor, cooped-up being in a hospital; he is for 
that moment living among gay faces, pretty women, beautiful clothes. He 
can picture himself in the midst of jovial surroundings which the 


radio program suggests.” 


JUNE, 1926 Page 147. 


FOUR NEW COMBINATIONS OF UNITS FOR ASSEMBLING 


Ghe Raytheon Power-pack 


Part II 


Have you your own favorite part 
that you want to use in it? This 
series of three articles gives nine 


combinations. 


By LAURENCE M. COCKADAY 


COME readers of Poputar Rapio who 

build the improved Power-pack 
may have a preference as to what manu- 
facturer’s products they would like to 
use. 

In Part I of this article, which ap- 
peared in the May, 1926, issue of Popu- 
LAR RADIO were given the constructional 
details for Model No. I. In the present 
article four more models are offered 
for the discriminating radio experi- 
menter. 

In each of these models- the same fun- 
damental circuit diagram is used; but 
the various parts have been grouped in 
combinations that may make one or 
another of them more suitable for ‘the 
reader’s individual needs. | 


The following pages contain a layout: 


picture of each of the models together 
with lists of the exact parts that were 
used in each one of them. The lower 
part of each page shows a blueprint dia- 
gram of the exact way in which to wire 


A 


decide on the model that he wants to 
build, take the magazine to a reliable 
dealer and ask him to supply the parts 
that are indicated on the page with the 
model layout. Then, the prospective 
builder may take the parts home and 
assemble them as shown in the illus- 
trations and wire them up as shown in 
the blueprint picture wiring diagram. 
He should have no trouble in getting 


his unit to operate satisfactorily. . The 


operating data on these various models 
is exactly the same as that which was 


given for Model No. I, and was illus- 


tratéd and described in the May, 1926 
issue. Reference to Part I, therefore, 
will give the reader all of the necessary 


| details. 


Part III of this article will contain 
four more models of the same power 
unit that use still further combinations 
of manufacturers’ devices.* 


*Those who do not wish to build a Raytheon 
Power-pack may obtain one complete from any one 


the set. 


All that the experimenter need do, is 
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Webster Electric Co., All-American 


of the following manufacturers: Acme Apparatus, 
Radio Corp. 
and the Mayolian Co. 


Cy 
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THE FUNDAMENTAL CIRCUIT DIAGRAM OF THE RAYTHEON UNIT 
All of the various models of the improved Raytheon Power-pack that are described in the 
_ pages of PoputarR Rapio employ the circuit that is shown above. The characteristics of the 
various models are therefore due to the special characteristics of the parts which are used. 
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A High-Voltage Model of the Power-pack 


The particularly high-voltage characteristics of this model of the improved Raytheon Power- 

pack will appeal to many readers who wish to build this unit. It is slightly larger than 

several of the other models; but it is set upon a long, narrow baseboard that will help it to 
fit easily into many cabinets. 


Here Is a List or THE Parts Tuar WERE USED IN THE LABORATORY MopEL or Tuts UnitT— 


A—Raytheon tube; (old style); K—binding-post strip; 
B—All American step-up transformer; F—Bradleyohm, No. 10; L—brass brackets; 
C1 and C2—All American chokes; G—Bradleyohm, No. 25; 4 Eby binding posts. 
D1 and D2—Potter condenser units for H—Bradleyunit, 7500 ohms; 
Raytheon circuit; I—Electrad grid-leak mounting; Note: This unit was referred to in Part I 
E—Benjamin standard tube socket J—wooden baseboard; as Model II. 
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A Compact Power-pack for Small Cabinets 


Builders of the improved Raytheon Power-pack who have a limited. amount of cabinet space 
at their disposal will find this model of the unit particularly suited to their needs. 


HERE Is A List OF THE Parts THAT WERE USED IN THE LABORATORY MODEL oF Tuis UNIT— 


A—Raytheon tube; 
B—Thordarson step-up transformer; 
C1 and C2—Thordarson chokes; 
D1 and D2—Doubilier filter condensers 
I for Raytheon circuit; 
! E—Benjamin standard tube socket 


- (old style); 

F—Bradleyohm, No. 10; 
G—Bradleyohm, No. 25; 
H—Bradleyunit, 7500 ohms; 
I—Electrad grid-leak mounting; 
J—wooden baseboard; 


a 


K—binding-post strip; 
L—brass brackets; 
4 Eby binding posts. 


Note: This unit was referred to in Part I 
as Model IV. 
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A Model Built from the Original Raytheon Parts 


This model of the improved Raytheon Power-paci: was designed to enable the builders of the 
original Raytheon unit (as described in the November, 1925, issue of Porputar Ranio, to 
convert these units into the new type with as little additional expense as possible. 


Here Is a List or THE Parts THAT WERE USED IN THE LABORATORY MODEL or Tuts Unttr— 


A—Raytheon tube; 

B—Acme step-up transformer; 

C1 and C2—Acme chokes; 

D1, D2 and D3—Tobe filter condenser 
units for Raytheon circuit; 

K—Federal socket; 


I'—Bradleyohm, No. 10; 
G—Bradleyohm, No. 25; 
H—Bradleyunit, 7500 ohms; 
I—Electrad .grid-leak mounting; 
J—wooden. baseboard; 
K—binding-post strip; . 


L—brass brackets; 
M— Benjamin porcelain socket fixture; 
4 Eby binding posts. 


Note: This unit was referred to in Part 
I as Model V. ay 
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A Compact and Efficient Raytheon Unit 


This efficient model of the improved Raytheon Power-pack is compactly set upon a base- 

board that is nearly square in its dimensions. It has slightly lower voltage characteristics 

than the models previously mentioned, but this does not in any way interfere 
with its efficiency. 


Here Is a LIST OF THE Parts THAT WERE USED IN THE LABORATORY MopeEL or Tuis Unit— 


Dy A—Raytheon tube; (old style); K—hbinding-post strip; 
B—Precise step-up transformer; F¥—Bradleyohm, No. 10; L—brass brackets; 
C1 and C2—Precise chokes; G—Bradleyohm, No. 25; 4 Eby binding posts. 
k D1, D2 and D3—Potter filter condenser H—Bradleyunit, 7500 ohms; 
units for Raytheon circuit; I—Electrad grid-leak mounting; Note: This unit was referred to in 
E—Benjamin standard tube socket J—wooden baseboard; Part I as Model VI. 
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IN THE WORLD'S LABORATORIES 


ConpUcTED BY Dr. E. E. FREE 


What Sounds Can 
You Identify? 


Our London contemporary, Popular 
Wireless, staged recently one of the most 
interesting and novel radio contests 
which has come to light for a long time. 
= A series of twenty sounds, all more 
or less familiar, was selected. These 
were then broadcast, every attention 
being given to having the sounds 
absolutely correct; but no spoken clue 
(or only very indirect clues) were given 
as to what the sounds really were. Lis- 
teners were asked to send in their identi- 
fications of the different sounds. It 
was believed, as actually proved to be 
the case, that the information obtained 
might be of help to the British Broad- 


casting Company- in putting on their 


radio plays. 
The results of the tests are now briefly 


described by the Editor of that publicé-- 


tion.* Some of them are surprising. 
For example, one of the sounds that was 
very poorly identified was the sound of a 
kiss. Can it be that British radio fans 


are not listening-when kissing is being - 


done? The firing of a gun and the 
flight of a shell were poorly recognized, 


also, although ' there must have been 7 


many ex-artillerymen in the radio 
audience. The sounds incidental to 
laying a table for seven people were 
much missed, also, as was the sound of a 


mouse caught i in a trap. On the other. 


hand, the crackling sound of a wood 
fire, which was not expected to “get 
over”. well, was identified correctly by 
a large. proportion of the listeners. 
More usual and characteristic sounds, 
such as that of an elevator, ‘that of a 
turnstile, that of a telephone pay sta- 
tion, that of tearing calico, that of a 
cash register, that of stropping a razor, 
that of hammering a nail in the wall and 
that of a sewing machine, were very 
well identified. 

On the whole the sound-identifying 
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e Radio Sounds Competition,” by The .. ference from other broadcasting stations and 


Editor. Popular Wireless (Lohdon), vol. 8; pages 
953-954 (December 19, 1925). 


power of the British radio public seems 


to have shown up very well. Doubt- 
less before this item can be printed, 


some enterprising broadcaster will have. 


repeated the novelty in the United 
States. To him we would offer one sug- 
gestion. It is that an effort be made to 
determine the particular frequencies in 
each sound which render it possible of 
identification. In the case of the kiss, 
for example, it is quite probable that 
the essential sound is of relatively low 
frequency (no humor intended) and 
that it did not get through the receiver 
circuits of most of the listeners, if, 
indeed, it survived the modulating 
apparatus of the. transmitter. 


What Obstacles Most Impede ` 


_ Broadcasting Reception? 


-= Most radio enthusiasts will remember 
that in 1922 and 1923 the United States 
Bureau of Standards organized a group 
of cooperating observers who kept 
records of the reception of Station 
KDKA, at Pittsburgh, for a long series 
of nights, recording the character of the 
reception and ‘the chief causes of inter- 


RADIO INTERFERENCE 
This chart shows the percentages of different 


causes of interference to good radia. recep- 
tion, as indicated by the tests of the United 
States Bureau of Standards in 1923. It is 
probable that the results of a test now would 
indicate a much lower percentage of inler- 


a higher percentage of good reception. 


fessor E. V. Ap leton and Mr. 
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ference. Several preliminary notes of 
the results have been issued from time to 
time by the Bureau. The full report has 
now appeared.* 
` The most interesting feature of the 
statistics, now reported, as the analysis 
of the obstacles encountered in hearing 
KDKA between August 1, 1922, and 
July 31, 1923. A total of 7,372 observa- 
tions is taken into.account. Practically 
one-third of the observations (324 per 
cent) report no obstacle to reception. 
Of the remainder, the largest single 
cause of bad reception was interference 
from other broadcasting stations. The 
total so included equalled 25.7 per. cent 
of the observations. Atmospherics were 
responsible for bad reception in 15.7 per 
cent of the observations, and fading, in 
12.2 per cent. 

It may be doubted, of course, whether 
a renewed test at present would show 
equivalent results. The average re- 
ceiver is now more selective and broad- 
casting stations are probably operated 
more competently. Probably the per- 
centage of “other station” difficulty 
would now be less. 


* A Statistical Study of Conditions Affecting. the 
Distance of Radio Broadcasting Stations,” 
by C. M. Jansky, Jr. oy ere o rape No. 297 of 
the Bureau of Standards . 19, pages 641- 
650_ (dated October 8, Toi being 


The Roof of the Earth 


THE discussion, which was so active 
two years ago, concerning the reality of 
the Heaviside Layer and its part in 
long-distance radio transmission is grad- 


ually being decided, by. preponderance 


of evidence, in favor both of the exist- 
ence and the effectiveness of this Layer.* 

The evidence in favor of this conclu- 
sion comes from two quite different lines 
of research. One is the study of the 
transmission and reception of the short 
waves, especially the examination of 
the “‘skip-distance”’ effect.f The other 
is the increasing number of measure- 
ments that indicate that radio waves ar- 
riving at a distant station actually do 
come downward from the upper air 
toward the receiver, instead of horizont- 


ally along the surface of the ground.§. 


Simultaneously, the investigation of 
the upper atmosphere by methodsnot in- 


*For an account of the modern form of the Heavi- 


` side Layer theory (frequently called the Eccles- 


Larmor theory), together with references to the 


earlier discussions see: ‘'How the Air Affects Radio,” 


oe Rapio for September, 1925, pages 199- 
tSee, for example, the work of Drs. Taylor and 
Hurlburt, of the Naval Research Laboratory; 
Porutar Rapto for January, 1926, pages 61-63. 
§The work of Dr. Smith-Rose an Mr. Barfield 
on this problem was described in Poputar RADIO 
al September, 1925, pages 281-283 and for Febru- 
, page 169. A further report was made 
by them to the Royal Society, London, on Febru- 
ary 18, 1926, and is reported re in Nature 
(London), v olume 117, page 325 (February 27. 


-1926). A st til more cogent investigation, resulting 


in a similar conclusion, was made a year by Pro- 

M. F. Barnett 
and is reported in ‘Some Direct Evidence for 
Dovan Atmospheric Reflection of Electric 
Rays,” by Appleton and Barnett. Proceedings of 
thel Royal Socer ely of London, series-A, volume 109, 
pages 621-641 ( ecomban 1925). 
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volving radio at all is telling us much 
about what the Heaviside region is 
really like. At a recent special meeting 
of the Royal Society, in London, these 
matters were discussed by an excep- 
tional gathering of experts, including 
such distinguished radio engineers as 
Sir Henry Jackson, Dr. W. H. Eccles, 
Professor E. V. Appleton and Dr. R. 
L. Smith-Rose.§§° 

Sir Henry Jackson contributed to the 
discussion an account of recent ex- 
periments with transmission on a wave- 
length of 12 meters from a ship at sea 
to a receiving station in England. Re- 
ception was good within a 100-mile dis- 
tance, probably by means of the near-by 
ground wave. Thereafter, transmis- 
sions were received when the distance 
was of 1,100 miles, 3,000 miles and 
6,000 miles, but not at intermediate 
positions. These facts are clearly in 
accord with the previous observations 
of the skip-distance effect and with the 
theory of double reflection between the 
earth’s surface and the Heaviside Layer 
as elaborated by Taylor and Hurlburt 
in the article referred to above. _ 

Prof. Appleton and Dr. Smith-Rose 
described their respective experiments 
‘in detecting down-coming waves.. The 
latter gentleman announced some cal- 
culations, based. on the angle of in- 
clination of the received wave, indicat- 
ing a height of about 88 kilometers (55 
miles) for the lower surface of the re- 
flecting layer. This is in good agree- 
ment with the height of 50 miles estim- 
ated last fall by Breit and Tuve from 
the time difference in the arrival of 
direct and reflected waves sent between 
two stations 7 miles apart near Wash- 
ington, D. C.* 

Of the non-radio contributions to the 
London discussion the most interesting 
to the radio engineer was a summary, 
by Professor Sydney Chapman, of what 
is now believed to be the physical. con- 
stitution of the atmosphere in the Heavi- 
side region. Aside from the use of radio 
waves, there are three ways to obtain 
such physical data. First, is the use of 
sounding balloons, which are thin rub- 
ber balloons a foot or two in diameter, 
filled with hydrogen and carrying in- 
struments which will record atmos- 
pheric density, temperature and the 
like. Such balloons have risen to 


: {iThe meeting is reported in Nature (London), 
volume 117, pages 385-386 (March 13, 1926). 

wA Radio Method of Estimating the Height of 
the Conducting Layer,” by G. Breit and M. A. 
Tuve. Nature (London), volume 116, page 357 
(September 5, 1925). The experiments were with 
(l-meter waves. Other experiments with 600- 
meter waves and a distance of 100 to 150 miles gave 
no indication of reflection. It has recently been 
pointed out, however, by Captain Eckersl , that 
this negative result is to be expected from the best 
available theory of the nature of the Heaviside 
Layer. It constitutes, therefore, a confirmation of 
the theory and of the estimated height of about 
50 miles for the under surface of the Layer. 

The Constitution of the Heaviside Layer,” by 
T. L. Eckersley, Nature (London), volume 117, 
pages 380-381 (March 13, 1926). : . 
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ONE WAY TO EXPLORE THE UPPER AIR 
Instruments arranged to record air pressure, electrification and other 
characters of the atmosphere important to radio are attached to a small 
hydrogen-filled balloon which is then released. The cage around the 
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instruments prevents injury to them when the balloon returns to earth, ' 


This cage bears a ‘ag asking the finder to notify the proper scientific 
authority. Balloons like this have risen nearly twenty miles. 
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heights of approximately twenty miles. 


Bell Telephone Laboratories 


A MECHANISM WHICH RADIO HELPS 


Mr. Paul B. Findley, at the left, is holding a model of the inner part 

of the human ear. The coiled spiral on the right of this model contains 

the nerves of hearing. The part of the model on the table shows the re- 

mainder of the ear. Dr. Horsey Fletcher is pointing to the chain of 

three small bones which transmit the sounds and which it is claimed that 
radio practice sometimes helps to loosen and improve. 


nitrogen, this gas being frozen to tiny 


From the records thus obtained certain 
inferences can be made as to conditions 
at still higher levels. 

The second source of information 
about the high atmosphere is the ‘ob- 
servation of meteors or shooting-stars. 
By careful study of all the data avail- 
able, Dr. F. A. Lindemann and Dr. G. 
B. Dobson concluded, three years ago, 
that the upper atmosphere is much 
warmer and much denser than had pre- 
viously been imagined.* Its tempera- 
ture came out as perhaps as high as 80 
degrees, Fahrenheit, quite comparable 
with the temperature on the earth’s 
surface. This surprising conclusion 
was explained by Lindemann and 
Dobson as due to the presence of a high 
proportion of ozone in the upper air and 
to the absorption of heat rays by this 
gas. 

The third source of information about 
the upper air is the aurora. Observa- 
tions on it do not agree with the con- 
clusions of high temperature and rel- 
atively, high density reached by Linde- 
mann and Dobson. On the contrary, 
Professor Lars Vegard, of Oslo Uni- 
versity, Norway, who is the outstand- 
ing student of the nature of the aurora, 
has concluded that the chief constituent 
of the atmosphere at the height where 
the aurora occurs is a solid dust of 


*“A Theory of Meteors and the Density and 
Temperature of the Outer Atmosphere to which 
it Leads,” by F. A. Lindemann and G. B. Dobson. 
Proceedings of the Royal Society of London, series A, 
volume 102, pages 411-421 (1923). The best gen- 
eral account of meteors, including how they can 
help us learn about the upper air, is ‘‘Meteors,” 
by Charles P. Olivier, 276 pases: published .1925, 
by The a lamg and Wilkins Company, Balti- 
more, ; 


crystals by the intense cold which there 
prevails.{ Possibly the reconciliation 


tFor accounts of Professor Vegard’s work see 
Popular Rapio, March, 1924, page 299, and July 
1924, page 89. A more recent summary appeared 
as '‘The Luminescence from Solidified Gases Down 
to the Temperature of Liquid Hydrogen and its 
Application to Cosmic Phenomena,’ by L. V ; 
Communications from the Physical Laboratory of the 
University of Leiden (Holland), number 175, 105 
pages, manuscript delivered June 18, 1925. Popu- 
LAR Ranto will print soon a more complete account 
of Professor Vegard’s work, for which we are in- 
debted to his personal courtesy. 
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From a photograph made for PopuLar Ranio by Borgens, Oslo. 
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of the ideas of Dr. Vegard with those 
of Drs. Lindemann and Dobson may 
lie in consideration of height. It is 
possible that at one level the atmosphere 
is really composed of relative warm 
ozone, while at a higher level it consists 
of frozen nitrogen dust. If so, the 
lower, warm-ozone level is probably the 
one which includes the Heaviside Layer. 

Assuming the idea of a warm layer at 
the height indicated for the Heaviside 
region, Professor Chapman calculated 
a pressure, at 100 kilometers (62 miles), 
of about one one-hundred-thousandth 
of that at the earth’s surface. The 
distance traveled by the average gas 
atom between collisions with other 
atoms increases from a tiny fraction of 
a millimeter at the earth’s surface to 
approximately 3 centimeters (over an 
inch) at the 62-mile height. It is this 
long path of the atoms, plus the high 
degree of ionization and electrification, 
which give to the Heaviside region the 
conducting properties which are so im- 
portant in radio. te es 

The investigation of the upper at- 
mosphere is a striking instance of the 
way in which radio investigations and 
the studies of other branches of science 
reinforce each other. As the study of 
meteors and of the aurora yields more 
facts about the upper air these facts 
assist the formulation of a theory of 
radio transmission. On the other hand, 
radio data, such as that reported by 
Drs. Taylor and Hurlburt, by Dr. 
Breit and Mr. Tuve and by Sir Henry 
Jackson, promise to ‘provide the at- 
mospheric physicists with much in- 
valuable information. 
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` AN APPARATUS FOR DUPLICATING THE AURORA 


By these instruments Professor Lars Vegard has produced, from frozen 
nitrogen crystals, spectrum lines which he believes to be the same as those 
observed in the streamers of the Aurora. The frozen nitrogen is in 
the glass apparatus at the right. At the left is the spectrograph through 
which observations are made. | 
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SHOWING A LONG SERIES OF ETHER WAVES 


This apparatus was exhibited at the Wembley Science Exhibit, under the direction of the 
Royal Society of London, to show the extensions of the ether wave spectrum beyond visible 
light. The short ultraviolet rays were shown on the fluorescent screen occupying the left half 
of the apparatus. At the right, the longer rays of infra-red and of heat, all of them invisible, 
were demonstrated by a thermopile, used as a detector. The operator moved this thermopile 
back and forth by means of the strings. At the extreme right-hand end of the apparatus were 
found the millimeter electric waves which are now attracting so much attention among the 


More Radio Aids for the Deaf 


OvER two years ago POPULAR RADIO 
published an account of the work of Dr. 
Paul V. Winslow, of New York City, in 
stim! ating the hearing of partially deaf 
persons by feeding radio programs into 
their ears. By sufficient amplification 
andithe use of headphones, the sounds 
supplied to the ears may be made ex- 
tremely loud, far louder than any sounds 
which would reach the ear in ordinary 
ways. Of course, these loud sounds are 
heard better merely because they are 
loud. That is why. many deaf people 
hear: radio when they can hear nothing 
else. But that, says Dr. Winslow, is not 
all of the story. The supply of loud 
radio sounds to the ear actually im- 
proves, he believes, what remains of the 
sens of hearing. This opinion is now 
shared, it appears, by Dr. Max A. 
Goldstein, of the Central Institute for 
the Deaf, in St. Louis.* 


„Dr. Goldstein’s work is described in an article 
Teaching Deaf Children to Talk,” by Paul Pad- 
. Popular Mechanics (Chicago), volume 45, 
pages 435-440 (March, 1926). The work of Dr. 
inslow and Dr. Goldstein is described also in an 
article by F. M. Delano, Jr., in the Boston Post 
for March 7, 1926, page B-S. Popunar RADIO'S 
origins] mention of Dr. Winslow's ideas was in thc 


sue for March ,1924, «age ‘02. 


more advanced radio experimenters. 


The theory is that forced vibrations 
are good for the ear. Some parts of the 
mechanism by which sounds reach the 
sensitive nerve endings in the inner ear 
are purely mechanical. The ear pos- 
sesses, for example, a chain of three 


‘small bones and a drum-like diaphragm, 


through all of which the sounds must 
pass. In some varieties of deafness 
these bones or other parts seem to be- 
come stiff. Sounds do not pass through 
them well. Forced exercise, as, for 
example, by listening to loud radio, 
loosens them up. The subject hears 
better, Dr. Winslow and Dr. Goldstein 
claim, not only at the time but later. 
According to Mr. Paddock, as quoted 
above, the Institute at St. Louis con- 
tains a special radio apparatus adapted 
to feed stimulating sounds into the ear 
in this way. 

Another conclusion from this view- 
point is that there is probably a mea- 
sure of truth in the old idea that deaf 
people hear better in noisy places. This 
has been much debated, some experts 
maintaining that the apparent improve- 
ment is due merely to the fact that per- 
sons speaking to the sufferer from deaf- 


ness are apt, unconsciously, to speak 
louder amid noisy surroundings. Dr. 
Winslow recently made a test of this 
matter, the hearing of deaf persons be- 
ing tested while on a moving street car. 
According to a report of the tests in the 
New York Times for March 13, 1926, 
a distinct improvement of hearing was 
noticed. Dr. Winslow intends to repeat 
these tests, using more exact controls. 


Can We Make Use of 
Millimeter Waves? 
At the annual dinner of the Institute 


of Radio Engineers, in New York held 


in January, Dr. Irving Langmuir, of 
the General Electric Company, made 
the prediction that before long we would 
be using waves so short that their wave- 
lengths would be measured in thou- 
sandths of a meter—in millimeters— 
rather than in the meters which we use 
now. It is not probable, Dr. Langmuir 
predicted, that these extremely short 
waves will be produced or broadcast by 
apparatus of the types now in use. 
Totally new lines of experimentation 
(Continued on page 170) 
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WITH THE EXPERIMENTERS 


CONDUCTED BY LAURENCE M. COocCKADAY 


Trouble Shooting in the 
Cockaday Eight-tube 
Superheterodyne. © 
THREE years ago the superhetero- 


dyne was considered a receiver for 
the amateur or experimenter. At that 


. time the word “amateur” signified one 


who dabbled with transmitters—gen- 
erally known as a “ham.” It was not 
even commonly used by them until a 
short time after Paul Godley, in Eng- 
land, copied several American “hams” 
with a “superhet.” Those who were in 
the game at the time will remember that 
this receiverthen had apanel about three 
feet long that was dimly visible behind 
an imposing array of knobs and dials. 
Rumor had it that three men and a 
boy were required to tune the set. 

Had the superheterodyne remained in 
this state, it is certain that few of them 
would be in existence today. But a 
look at any modern super gives ‘at 
least one reason for its increased popu- 
larity. The panel is visible; in fact it 
may have fewer controls than a neu- 
trodyne or a similar type of receiver. 


One reason, then, is simplicity of 


operation. 

Another factor has been simplifica- 
tion of construction. Receivers of this 
type have been built by experts with the 
use of standard parts and specifications 
that permit the duplication of the orig- 
inal receiver by others less skilled. One 
of the outstanding contributions to this 
field was the Cockaday eight-tube super- 
heterodyne receiver, that was described 
in the January, 1925, issue of POPULAR 
Rapio. 

The average constructor of receivers 
is not in a position to determine the 
value of a circuit by a mere inspection. 
He must either build it (in which case 
he values it in accordance with the 
results he gets from his own receiver), 
consult others, who purport to know, or 
value it by taking into consideration the 
time of its appearance. Obsolescence, 
in the latter case, is governed purely by 


the length of time the set has been “out.” - 


An example of this is the old three- 


be 


circuit receiver that used two vario- 


meters, one to tune the grid and the 


other the plate circuit. It is an “old” 
circuit and is valued accordingly by 
most of the public, although an opera- 
tor familiar with one can get almost as 
good results from one using three tubes 
as the average individual gets out of 
his five tube—dyne or—plex circuit. 

The Cockaday superheterodyne is an 
exception to this rule as those who 
handle any sort of a question dbpart- 
ment are in a position to corroborate. 
Both the numerous inquiries in regard 
to it and the comments by those who 
furnish kits or parts for it testify to this 
fact. It is for this reason that a dis- 
cussion of this receiver still seems timely 
although the receiver was described 
almost a year and a half ago. 

One thing should be borne in mind by 
the reader before he goes into the sub- 
ject of “trouble shooting” on such a 
receiver. This is the fact that simpli- 
fication of control and: standardization 


of construction do not simplify the elec- 


trical principles upon which such a 
receiver operates. 

Often the reverse is true. Simplicity 
of. operation is frequently obtained at 
the cost of simplicity of design. This is 
true, for example, in a single-control 
superheterodyne where both tuning 
circuits (the loop and oscillator) have 
to be designed so that a constant fre- 
quency difference exists between them 
over the whole tuning range. This rests, 
among other things, on the construc- 
tion of true straight-line-frequency con- 
densers which is a problem in itself. 


A Knowledge of Electrical Principles 
Is Essential 


In trouble shooting in such a receiver 
some knowledge of the electrical prin- 
ciples is involved; and it is not, there- 
fore, child’s play. Additional tubes and 
circuits multiply the possibilities of 
trouble; and such trouble can only be 
found by systematic, careful testing and 
elimination. Unless the experimenter 
has had sufficient experience with re- 
ceivers to be able to immediately identify 
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the source of trouble, he can only do so 
by eliminating first one and then an- 
other possibility. Such elimination 
should preferably rest on the order of 
probability. The most probable source 
of trouble should naturally be investi- 
gated first. 

An investigation of this sort, unfor- 
tunately, requires at least a slight 
knowledge of the principle on which the 
receiver operates. 

The most satisfactory way of explain- 
ing its operation is to follow a signal 
from the input of the receiver to the 
output. This we shall attempt to do 
considering at the same time the pos- 
sibility of trouble occurring in the vari- 
ous stages through which the signal 
passes. 

This would normally give a dispro- 
portionate emphasis to certain possi- 
bilities; that is, considering the prob- 
ability of its occurrence, and we will 
attempt to give a more accurate em- 
phasis in the conclusion. The possi- 
bilities will be numbered successively 
and then a list of these numbers, in the 
order of their probability, will be given 
at the end of the discussion. 


How the Signal Changes on Its Way 
Through the Receiver 


Figure 2 illustrates roughly what 
occurs in the receiver. (All references 
to parts in the original receiver will in- 
clude the original designating letters. 
The layout of the tubes in Figure 1 
corresponds to the layout of the tubes 
on the baseboard and not to the sche- 


.matic diagram of the receiver (shown in 


Figure 1). We have found that many 
owners of this receiver do not know the 
functions which each tube performs.) 

The change in length of the dots and 
dashes that are used to illustrate the 
path of the signal signifies a change in 
frequency. The shorter the dots, the 
greater the frequency. An mcrease in 
thickness or width (using a, fixed length) 
indicates an increase in the amplitude 
or volume of the signal. 

The signal from the loop enters the 
tube Il and is amplified at this fre- 
quency, as is shown by the increase in 
the width of the line and the fact that 
the length of the dot remains constant. 
This tube first acts as a radio-frequency 
amplifier. 

The signal then enters the tube I2 
where it combines with the auxiliary 
current, shown as the oscillator current, 
and reduces the frequency (as shown by 
the increase in length of the line). The 
current is rectified before it goes to the 
tube I3 so that this tube is a detector. A 
theoretical discussion of the necessity 
for rectification is out of the scope of 
this article but it may be discussed at 
some future time. The tube also per- 
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forms the function of oscillator as shown 
by the auxiliary oscillator current. 

The tubes 13, I4 and I5 successively 
amplify the signal at the intermediate 
frequency. l 

The tube H decreases the frequency 
(by rectification) and is the second 
detector. 

The decrease in the thickness of the 
line at this point does not indicate a 
decrease in amplitude due to this tube. 
The thickness is merely relative and 
applies only to a particular length of 
dash (or frequency). This audio-fre- 
quency signal then goes through the 
tube Il as shown, is amplified at this 
frequency, and gocs through the last 
two stages of amplification—tubes I6 
and I7. 

Let us follow the signal from the 
input to the output of the receiver. The 
original diagram is reproduced in Figure 
1 to facilitate reference to the various 
parts. Those who cannot follow such a 
circuit may refer to the lay-out diagram 
which appeared on page 39 of the 
January, 1925, issue of POPULAR RADIO. 
Both figures use the same designating 
letters for the various parts. 


The Loop Circuit 


The curve that shows the setting of 
the loop tuning condenser A (K1 in the 
original article) indicates a wavelength 
range of approximately 266 to 550 
meters. This curve was made for the 


middle switch point or inductance set- 
ting of the Korach loop. 

This was done to simplify the chart. 
Each tap has a different calibration 
curve that is due to the change in in- 
ductance. 

This does not mean that the wave- 
length range of the receiver is restricted 
to these limits. By the use of different 
taps the wavelength range of the loop 
circuit may be extended from well below 
200 to over 800 meters. 

- The loop and the condenser A (.0005 
mfd. variable) comprise the loop tuning 
circuit. If your wavelength range is 
restricted the trouble does not lie in this 
circuit unless some other type of loop is 
used that has improper inductance. 
The same effect could be produced by 
shortcircuiting several turns of the 
Korach loop through the switch points; 
but this is very improbable. (I) 

Other factors remaining constant, the 
signal voltage that is impressed on the 
input of the first tube is proportional to 
the number of turns used in the loop. 
It is advisable, therefore, to use as many 
turns in the loop as possible and a low 
setting of the tuning condenser. A fair 
compromise between increased losses in 
the condenser at low capacities and 
increasé in signal from the loop with 
increased inductance may. be secured by 


‘operating tke condenser around 20 


degrees or so (about 100 mmfds.). Very 
little difference will be noted normally 
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when operating in this manner; but it is 
an aggregate of such small considera- 
tions which makes the difference be- 
tween. a set that will receive DX and 
one that will not. i 


Rectification in the First Tube 


One side of this circuit is connected to 
the filament lead, in the usual manner, 
and the other to the grid of the tube I1 
through the condenser Q1 which cor- 
responds to the usual grid condenser. 
The secondary of the transformer is 
connected in the circuit in the manner 
in which the grid-leak is normally con- 
nected. 

Rectification in a tube that employs 
a grid condenser and leak takes place in 
the grid circuit (by virtue of the change 
of slope in the grid current—grid vol- 
tage curve). Negligible rectification 
takes place here, however, due to the 
fact that the resistance (to direct cur- 
rents or reactance to low-frequency 
currents) is very low and also to the 
fact that the filament end of the second- 
ary is connected to the negative “A” 
battery lead. The subject of detection 
is an intricate one and one that we can- 
not take space to discuss here. The 
reader has doubtlessly noticed, however, 
that in “hard” or highly evacuated 
amplifier tubes of the 20l-a type the 
grid-leak or grid return is connected to 
the positive “A” battery lead when 
detection is wanted. 


THE SCHEMATIC DIAGRAM OF THE RECEIVER 


FicureE 1: The hook-up of the Cockaday 8-tube superheterodyne which was described in the 
January, 1925, issue of Poputar Ravio. All designating letters that appear in the text 
apply to this diagram and to the layout diagram of the receiver which will appear next 


month in the second installment of this article. 
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HOW THE SIGNAL CHANGES ON ITS WAY THROUGH 
THE RECEIVER 
Ficure 2: The path of the signal from the loop to the speaker. An 
increase in the length of the dashes indicates a decrease in the frequency 
of the signal while an increase in thickness represents an increase in the 
amplitude of the signal at that particular frequency. 


The condenser, Q3, offers a certain 
amount of what is called reactance to 
the high-frequency current. This is 


comparable to the resistance that is 


offered to the flow of direct current 
(this is not strictly accurate as no energy 
is dissipated—we again have to sacri- 
fice some accuracy to simplify the dis- 
cussion). The voltage across the second- 
ary of the transformer and hence across 
the grid and filament of the first tube 
(which we want to keep as high as pos- 
sible) is therefore less than that across 
the loop circuit by an amount equal to 
the drop in the condenser Q1. The 
greater the capacity the less the drop 
through it. 

This capacity may be increased to 
.00025 or .0005 mfds. with some im- 
provement in signal strength. It cannot 
be increased too much because as far as 
low- (audio) frequency currents are'con- 
cerned it is connected across the second- 
ary. Too high a capacity would seri- 
ously impair the amplification of the 
higher, audible frequencies in the 
amplifier. (IT) 

The method of reflexing that is em- 
ployed kere is called “shunt reflexing”’ 
due to the fact that the transformer 
winding is connected directly across, 
or in shunt to, the input circuit of the 
tube—not in series with it as is usual. 
We will return to a consideration of its 
operation later when the path of the 
audio-frequency is traced. One thing 
should be noted. This secondary is con- 
nected across or in shunt to the input 
of the first RF tube. If the impedance 
to radio-frequencies through this cir- 
cuit is low, it will considerably lower the 
voltage that is applied to the input of 
the tube because it acts as a short cir- 
cuit to the high frequency. 


The Use of a Choke Coil to Increase 
the Impedance 


There is no simple method of deter- 
mining the impedance of this path to 
radio-frequencies; but, where trouble is 
suspected and particularly where other 
types of audio-frequency transformers 
that have different secondary impe- 


A 


dance characteristics are used, a small 
choke coil should be inserted between the 


post, G, of the Karas transformer and 
the lead now connected to it. This will 
greatly increase the impedance to the 
high frequencies and yet offer very little 
to the audio frequencies. 

This choke coil may be made by wind- 
ing about 120-150 turns of number 36 
wire (preferably DCC or DSC) on a one- 
inch tube. It may be mounted verti- 
cally on the base board to the left of the 
transformer. (III) 

In referring to right and left front and 
rear of the receiver, in the case of instru- 
ments, it is assumed that the reader is 
looking at the set from the front. Where 
reference is made to the diagram (Figure 
1) top and bottom, right and left apply 
to the position of the leads or instru- 
ments upon it. 

The signal is then applied to the 
grid and filament (input circuit) of the 
RF tube and amplified at its original 
frequency by virtue of the amplifying 
characteristic of the tube. Nearly all 
of the output or plate circuit current at 
this frequency then goes through the 
primary of the Duratran transformer. 
The condenser, Q3, offers very little 
reactance to this frequency and so most 
of the current returns to the filament 

(completing the output circuit) through 
it. A slight amount of this goes through 
the resistance O3 to the filament 
(through the “B” battery). For this 
reason and others which will appear 
later a 1 mfd. condenser- should be 
shunted across the “B” battery. The 
capacity is made large to minimize 
audio-frequency current variations 
which might occur in this circuit. (IV) 


The Use of the Pliodyne Method of 
Preventing Feedback 


We stated that nearly all of the cur- 
rent in the plate circuit went through 
the primary of the Duratran. The por- 
tion of it which does not go through this 
winding returns to the grid circuit 
through the condenser, Q2, and the 
resistance, O1. This current is opposed 
to (approximately 180 degrees out cf 


- ciable amplification, 
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phase with) the current in the grid cir- 
cuit. It produces what may be termed 
negative regeneration. 

At the frequencies which we are con- 
sidering, a certain amount of positive 
regeneration takes place through the 
inter-electrode capacity of the tube (due 
to the inductive reactance of the pri- 
mary winding of R). This positive regen- 
cration may be sufficient to make the 
RG tube oscillate. To prevent this and 
also to prevent any of the oscillator cur- 
rent (which we will consider later) from 
getting back into the loop circuit the 
negative regeneration is introduced. 

The method that is employed is one 
which is commonly called the ‘‘Plio- 
dyne.” The amount of negative re- 
generation is governed by the capacity 
of Q2 and the resistance of O1. The 
greater the capacity of Q2 the greater 
will be the negative “feed back” (less 
positive regeneration). The higher the 
resistance of O1, the less will be the 
negative regeneration. 

In some cases, experimenters have 
found that removing the resistance O1 
slightly increases the signal strength. 
This is due to the fact that a certain 
amount of positive regeneration is 
present. The loop is then capable of 
radiating some energy. (V) 

Transformer Amplification 

The signal is slightly amplified 
through the transformer, R, at radio- 
frequency. This transformer is of the 
untuned or semi-aperiodic type. It is 
very difficult to construct a trans- 
former of this type that will give appre- 
and especially, 
uniform amplification over the whole 
broadcasting band from 550 to 1500 
K.C. The particular transformer used 
is one of the best available of this type; 
but its frequency range is restricted to 
from 550 to 1330 K.C. At the time it 
was used the use of the higher frequen- 
cies had not become common. 

This then is the principal frequency 
(or wave-length) limiting factor in 
reception. The amplification at fre- 
quencies between 1000 and 1330 KC 
is not very high (300 down to 225 
meters). (VI) 


The First Detector Tube 


The tube, I2, is both the first detec- 
tor and the oscillator. The second- 
ary circuit of the Autodyne coupler 
(E, Figure 1), which is shunted by the 
.001 mfd. variable condenser, is the fre- 
quency governing circuit of the oscilla- 
tor. The tickler, or what might be 
called the primary winding, of the coup- 
ler is connected in the plate circuit in 
series with the condenser, G, and the 
primary of C (these two being in paral- 
lel). This provides the regeneration 

(Continued on page 170) 
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perate your present radio set 


from the light socket 
with Balkite “Band a Balkite Trickle Charger 


The radio set you now own will operate from the light socket. No 
changes are necessary. You need only add Balkite “B” at $35 and a 
Balkite Trickle Charger at $10. 

Balkite “B”— the noiseless “B” power supply — replaces your “B” 
batteries entirely and supplies plate current from the light socket. The 
Balkite Trickle Charger keeps your “A” battery always at full charge, 
also from the light socket. If you like you may also purchase from your 
dealer an automatic switch that cuts out the charger and turns on Balkite 
“B” when you turn on the set. 

This type of installation is the last word in radio convenience and 
ease of operation. You never have to operate your set on a weak power 
supply or worry about replacing or recharging batteries. One turn of 
the switch and you have full, even power, exactly as required by the set. 
And because you always have full power you secure a quality of recep- 
tion possible in no other way. 

Both Balkite“‘B” and the Balkite Trickle Charger are entirely noiseless. 
Their first cost is the last. Both are permanent pieces of equipment with 
no bulbs, nothing to replace, break or get out of order. There is no fur- 
ther expense other than a negligible amount of household current. 

Thousands of radio owners have already made this simple addition 
to their sets. You can make it too, and convert your set into a light socket 
receiver. Ask your dealer. 7 

Prices slightly higher West of Rockies and in Canada 


- Balkite 


oe Radio Power Units 


MANUFACTURED BY FANSTEEL PRODUCTS COMPANY, INC., NORTH CHICAGO, ILLINOIS 
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Sole Licensecs in the United Kingdom: Messrs. Radio Accessories Led., 9-13 Hythe Rd., Willesden, London, N. W. 10 
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‘Micro-fright”’ 


(Continued from page 116) 


the other hand, the variety artist - 
-scared if he had met a pay roll robber in 


watches every move and expression on 
the part of the audience. He singles out 
people in the audience, plays to them, 
gets an individual approchement, as the 
people who sling French like to say, and 
thus the vaudeville performer makes 
his acting.a personal matter. 

But they can’t do this with Mike, for 
Mike is as impersonal as a hunk of i ice. 
And there is no way of thawing him out. 
It won’t do to bellow out, as some 
vaudeville people on occasion have been 
known to do, 
your hands chained?” 

Mike’s hands are always chained. 
You have to get on the good side of him 
in some other way. 

Often the less figure the person is in 
the world, the better he performs in 
front of Mike. After dinner speakers, 
small fry politicians, unknown football 
coaches and so on, often do better in the 
sending room than actors and singers of 
renown. The former go galloping on, 
taking the hurdles as they come, arid it 
makes no difference to them what hap- 
pens. They are not accustomed to 
bringing audiences to their feet, so when 
they step in front of the sensitive plate 
they don’t need audience inspiration, 
and they acquit themselves better than 
people the public is much more inter- 
ested in hearing. 

Many things must be learned by 
people who are to meet Mike for the 
first time. Once a sad experience hap- 
pened to me. Possibly others, who are 
to make their debut, may profit by the 
situation I found myself in. 

I was to speak over WJZ and I was to 
occupy ten minutes in time. WJZ is 
very particular about what a person is 
going to transmit and requires that the 
speaker write down in advance just what 
he is going to turn loose on the good 
people. I had written my speech out 
and sent it in to the studio manager. He 
had telephoned me that it had passed 
the requirements, and I was pleased 
that everything had gone as happily as 
a wedding bell. I was to go on at a 
quarter after eight and so took an early 
train just to make sure that there 
wouldn’t be any slip-up. 

I arrived. The colored attendant 
there whisked my hat and stick from me 
in the way he has (don’t forget him as 
you go out, boys) and I sat around for 
some minutes listening to how the others 
did it. My time came and the an- 
nouncer, with the geniality of a dentist 
going to relieve you of a molar, escorted 
me to the sending chamber. Some 
woman was just finishing a song and the 
announcer took his place at the control 
switch and then whispered to me: 

“You have your manuscript all right, 
haven’t you?” , 

“No,” I said, “you have it.” 


TERG 


“Hey, out there! Are - 


He would not have looked any more 


a lone and deserted street. 

“Where is it, then?” he said, leaping 
to his feet and dashing out the door in a 
way that would have made Red Grange 
say, “‘Aw, what’s the use?” He called 
to the other men in the studio, asking 
where the manuscript was, but none 
knew. 

“Maybe it’s in the filing cabinet,” 
someone suggested, and the announcer 
started digging through that steel cab- 
inet like a ferret going after a mouse. But 
he didn’t find it; there had been a bungle 
and the manuscript was in another office 
and the manager gone home (I trust) to 
his wife and children. So the poor an- 
nouncer dashed back to the microphone 
just as the song was finishing—and then 
and there he had to step in and oblige 
with a solo. 

As a word of warning to those appear- | 
ing on the air for the first time, take 
along your carbon copy; or, if you sing 
or play, don’t depend on the studio 
library. Play safe and take it along. 
You won’t feel half as foolish coming in 
with a duplicate set as you will standing 
in front of Mike without anything ex- 
cept your good intentions. Good inten- 
tions don’t carry very far over the radio. 

Those who are expecting to sing a 
play over the radio must not expect ts 
go on without a try-out, or as the new 
and fashionable word about the studios 
now is, without an “audition.” 

First, the person sings or plays, or ! 
otherwise shows what he can do, while | 
the studio booker looks him over and 


_ goes into the next room to hear how he 


sounds over the speaker. But the per ' 
son has not gone up into the air; he has- 
merely been switched into the other 
room for this same audition, for even 
the most skilled studio manager cannot 
tell whether a person hasa microphone - 
voice. Then the person is told how to | 
remedy his voice, or how to make it 
carry better, how close he should stand, 
and so on. In this way the singer, of 
musician, has had some experience be 
fore he goes on for the first time. Buta 
speaker, or story teller, or lecturer hasn't 
that. He must come without having 
met Mike before—and then the two are 
left alone together. 

But don’t get the idea that the slower 
and more distinctly one speaks the 
better. 

Recently Cornelius Vanderbilt, Jr., 


_was called upon to speak over the radio. 


He sent in his speech, all written out, 
and it passed without the blue pencil 
falling onaline. But when Mr. Vander- 
bilt started to speak he spoke so slowly 
and distinctly that'it was painful to lis- 
ten to him; he sounded like a high school 
boy making his first speech in a debating 
class on “Government—What is It?” 
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For Experimenters who prefer 
Impedance Coupled Amplification 


Type 369 
Coupling 


Impedance 


The General Radio Com- 
pany has endeavored to make 
it possible for the experi- 
menter to obtain its products 
with a minimum of effort. 
A careful selection of dis- 
tributors and dealers has 
been made. They are best 
fitted to serve you. If, how- 
ever, you are unable to ob- 
tain our products in your 
Particular locality they will 
be delivered to you, postpaid, 
direct from the factory upon 
receipt of list price. 


Í TYPE 369 a 3 


In a search for a perfect amplifier experimenters are 
now giving much attention to coupling impedances. | 

While transformer. coupled amplification produces 
more amplification per stage than any other method 
under some conditions slightly better quality may be 
obtained by the use of impedances and resistances. 

By using chokes of sufficiently high inductance, a 
quality of reproduction may be obtained equivalent 
to that produced by resistances. 

The use of chokes has the added advantage of re- 
quiring considerably less plate voltage thus reducing 
operating costs of the set, and also giving greater 
amplification per stage. 

A three stage amplifier using three General Radio 
Type 369 coupling impedances will give a combination 
of generous volume with exceptional purity of tone. 

Write for our circular showing wiring diagram for a 
3 Stage Impedance Coupled Amplifier and our latest 
parts catalog 924. 


GENERAL RADIO CO., Cambridge 39, Mass. 


INS T R r U M E N T S 
“Behind the Panels of Better Built Sets” 
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§ Improve the Browning Dake 
i with a 
Bradley-Amplifier | 
Resistance-Coupled = 
PERFECT AUDIO AMPLIFIER - 


N 


Address. ecottoobeceveoceooooocooooooo ° 


HE Bradley-Amplifier is 

a ready-built, ready-to-in- 
stall audio-amplifier. It con- 
tains no transformers, but is 
equipped with Bradleyunit 
resistors which amplify with- 
out distortion. 


The quality of the Browning- 
Drake receiver, like any other 
selective radio set, can be im- 
proved by substituting the 
Bradley-Amplifier for audio- 
frequency transformers. Try 
the Bradley-Amplifier with 
the Browning-Drake receiver 
and be assured of amplification 
without distortion. 


There are six Bradleyunit resistors mount- 
ed in the base of the Bradley-Amplifier. 
These compact units are of solid, molded 
material, baked under terrific pressure and 
fitted with silver-plated terminal caps. 
Bradleyunits do not deteriorate with age 
nor are they affected by temperature or 
moisture. They are permanently soldered 
into the Bradley-Ampilifier, thereby assur- 
ing an amplifier which is permanently 
adiusted for maximum efficiency. 


"g 
ae 
- 


t poa 

RP 
P 

a e 


ALLEN-BRADLEY CO., 
276 Greenfield Avenue, 
Milwaukee, Wisconsin 


Please send me your literature on the Bradley- 
Amplifier and other Allen-Bradley products, 


Name..... #ee@ee@reseeoeeeesvevoavesanse2ee28 eee 
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The studio manager, who had been lis- 
tening in the reception room, came 
rushing with a note; 

“Speak faster and more naturally.” 

Young Vanderbilt changed his method 
of delivery, became himself, talked as if 
he was speaking to a human being in- 
stead of to a piece of vibrating tin, and 
closed his speech with congratulations 
on the part of the whole studio staff. 

Small points are important when you 
are alone, with the air before you. One 
is, if you speak from notes, or if you read 
your speech, don’t use thin, crinkly 
paper, for in turning it the audience 
hears every crinkle. Use rough, porous 
paper. 

And be careful about clearing your 
throat. Recently Station WSB had to 
give up a speaker for this very reason. 
He was interesting and was able to put 
humor in his talks, but he had a way, 
every few sentences, of clearing his 
throat. The first time or two it was not 
noticeable, but repeated constantly 
through a fifteen minute talk it became 
annoying. 

How can you overcome micro-fright? 

The dictionary fails to give this word. 
but for that matter many a good and 
useful word has been kept out of the dic- 
tionary by moral turpitude, or some- 


proud lexicon. Gelett Burgess (who in- 
vented the word “bromide” and made it 
so popular that it finally found its way 


thing, when it deserved a place in =| 


to the chaste pages of the dictionary) | 


should come along and give the little 
orphan a helping hand. 

There is no way to overcome micro- 
fright. And just how frightened one is 
depends on temperament. But there is 
one thing that will help—and that is ' 


Don’t ever meet Mike face to face 
expecting to depend on the inspiration 
of the moment, as so many speakers 


preparation. ` | 


| 
come to an audience expecting that | 


inspiration will come and cuddle with 
them, for when you step before Mike 


were talking into a tomato can. That is 
the reason humor is so hard to make go 
over the radio. 

Comedians depend on their audiences 
to laugh and to inspire them to fresh 
witticisms, but Mike, the poor nut, 


Come prepared; say over your speech 
to your family until you are able to give 
it everything you have and then comein 
and look him confidently in the eye. 

You'll find he isn’t such a bad fellow, 
after all. 


Rebuilding Bodies by Radio 
(Continued from page 146) 


world. His morale has improved tre- 
mendously. 


An Interest in Radio Is an Interest 
in Life Itself 


It may be opera that he likes—per- 
haps he can get one of the latest re- 
vues being broadcast straight from the 
theater. He may suddenly gain a keen 
interest in distant stations, and have 
the thrill of lying in his own bed and 
listening to a quartet in Paris, a solo 
in Berlin, the military band in Madrid, 
or an instrumental selection from Brus- 
sels. He may follow a course of lec- 
tures, a class of some sort. But the 
important effect of radio (and its vast 
superiority to any other form of enter- 
tainment for hospitals) is that the pa- 
tient is no longer a segregated mortal, 
cut off from all intercourse with his 
fellow men and feeling that the world 
and life are whirling on without him. 
Instead, he is able to actually take part 
in the life of the world, and to become 
a member of human society. The events 


`- that happen around him are not recited 


to him by dolorous callers, but are 
shared by him. When the callers come, 
he has something to offer too—he can 
listen to them discussing things, or he 


can discuss events with them, which > 


have actually happened that day. He 
has begun to take an interest in the life 
outside, and his morbid interest in him- 
self wanes, to be replaced by a healthy 


interest in—radio and what it brings. 


Radio Benefits the Nurses as well as 
Their Patients 


Radio also helps to keep the nurses 
in a better frame of mind, as they can 
get in touch with the outside world dur- 
ing their leisure hours, via the loud- 
speaker. This is a humane effect, 
rather; though indirectly Ù has its bene- 
ficial influence on the patient. Many 
of the hospitals in London today are 
installing radio sets—in fact, there is a 
regular wave of this work going on 


| 


there is no more inspiration than if you 


hasn’t laughed yet. 


- oe 


throughout England which will become | 


even more general as the beneficial 
effects of radio become better known. 

The actual results of the application 
of the broadcast programs have appar- 
ently justified once and for all the claim 
of the radio receiving set to take its 
place among hospital appliances and in- 
stallations. Several radio firms are mak- 
ing special portable sets to sell or hire to 
patients for hospital use. I personally 
look forward to the time when every 
patient will be supplied with his radio 
set, or at least his set of headphones, 
just as he is today supplied with bed, 
garments, or meals. And I expect then 
to see the percentage of early convales- 
cences and cures definitely and perma- 
nently increased by the intelligent em- 
ployment of radio both in the hospital 
and in the home to give rest and recre- 
ation to the patient’s mind. 
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Lz —a condenser pou , 
can depend on l 
yi The Taper Plate Type E Cardwell, f | 
fot accepted as the first logical solution | | 
- ; of the straight frequency problem, | | 
| has proved its right to a permanent | 
| position inthe Cardwell line vw % | | 
4 Sold out far in advance of production | 
: x ; ever since it was first announced, its ’ 
i T | f enthusiastic reception by the public has : 
Ry © ) i rarely been equalled. VW Yv Y Yv Y le 
2 Engineers and Editors hailitasanepoch n 
i ; i making advance, and that most critical of ķ 
. a TED — all users, the amateur, has been loud in n S i sen Ady | 
| ———; his praise. VW Y% Y VV Y Y Ear Eh Gs A RONN | 
o Prices are as low as consistent with i 
good workmanship. The .0005 mfd. is | | 
Send 5c in stamps $5.00, with other sizes proportionately If your dealer can’t | 
è | for 36-pagehand- lower. Order yours now! Y WY W supply you, order $ 
book and catalogue. direct from us. 
If the nickel isn’t Prompt attention 
| TES isn t The Men D. Cardwell Mig. Corp. i Tata | 
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Use Meters to Avoid 
`. Break-downs 


(Continued from page 143) 


In starting the set the “A” and “B” 
batteries are turned on and the filament 
selector switch, “FS,” at the left of Fig- 
ure 2, is set at the first point on the ex- 
treme left. . 

The rheostat for this tube is then ad- 
justed until the proper voltage is shown 

| on the filament voltmeter, “FV,” in the 
lower left-hand part of Figure 2. The 
filament selector is set on the second 
point and the second rheostat set by the 

| voltmeter reading, and so on for all 
tubes. The last point on the filament 

: | selector switch is so connected as to 


QE eer: |.read “A” battery voltage. 
AG Han tate Pte E Ae) | When all tubes have the proper fila- 
ment voltage the total ampere-flow for 
the set will be shown on the filament am- 
meter, “FA,” in Figure 2. The lowest 


A n every-nig ht reading consistent with good volume 


and quality should always be main- 


adventure of Burgess tained. This is the secret of conserving 


tube life. 

r y How the Selector Switch Is Used 
Radi O B at t erles In connection with the use of the fila- 
3 ment voltmeter it will be noted that all 
NE of the reasons why rheostats are on the negative side of the 
hould al b line. This is necessary if a simple selec- 
you 220 s ways uy tor switch is to be used. In this way the 
Burgess Radio Batteries is positive side of the voltmeter is per- 


that the batteries used by air- manently connected with the positive 
mail pilots—battleships—ex- | Side of the “A” battery, and the nega- 

1 P IP : tive side of the meter can then be con- 
pior ers—and the majority of | nected at will to each tube through the 
recognized radio engineers— | selector switch. 


are evolved in the Burgess This location of the rheostats is in ac- 
: cordance with recommended practice of 


Laborator ies and manufac- | the standard tube makers. If, however, 
tured in the Burgess factory. `| as is common in sets with one or two 
| ; Sa ; stages of neutralized radio-frequency 

These batteries are identi- amplification, all amplifier tubes have 
cal with the batteries sold the rheostats on the positive side of the 


by your dealer and thousands | “A” battery and the detector rheostat 
on the negative side, it is advisable not 


of other good dealers every’ to make detector connection to the 
where. selector switch. It is then possible to 
make the permanent meter connection 
Burcess BATTERY CompPaANy | to the negative side of the “A” battery, 
and to read the filament voltage for each 
amplifier tube by means of the selector 
switch. 
- It is not advisable to attempt to use a 
selector switch which has two movable 
arms, so as to take readings of filament 
‘voltage when tubes have their rheostats 
on more than one side of the “A” bat- 
tery. This is a complication which is 
likely to give trouble. ; 
Another peculiarity tq be noted in Fig- 
ure 2 is that of the plate-voltage selector 
switch, which has the first connection to 
the positive side of the “A” battery. 
This is, in reality, the plate voltage for 
the first detector tube as no “B” battery 
“is used here. The negative side of the 
| “B” battery after going through the 
plate milliammeter connects with the 
wth ic eth | X} | negative of the “A” battery. The first 
ards DOK ETS PECL SOY | detector. plate.retuim then..goes to the 


NOTHING ELSE : 


LIKE IT! 
HERE is a simple radio con- 
trol—the Centralab Modu- 
lator Plug—that is unique Ų 
even in a field where pheno- § 
menal developments are com- 
mon. 


Provides smooth, noiseless con- 
trol of tone and volume direct 
at the plug with the set oper- 
ating at full efficiency. With- 
out adjusting tuning dials or 
other controls, you can regu- 
late volume. from a whisper to . 
maximum simply by turning 
the little knob on this plug. 
Reduces static interference— 
clarifies tone. Replaces the or- 
dinary loud-speaker plug. 
$2.50 at your dealer’s, or mailed direct on 
receipt of price. 

CENTRAL RADIO LABORATORIES 
17 Keefe Ave., Milwaukee, Wisconsin 


Manufacturers of variable resistances 
radio circuits 


Centzalab 


‘ 
_ 
erros Ai” 


RE E e GIPED 
wee I” 


` 
$ 


for- 
good panels 


— brass 


Sheet Brass used as 
panels does not split 
or warp. Its easy fab- 
rication assures eco- 
nomical production. 


GENERAL SALEs Orrice: Curcago 


Canadian Factories and Offices: 
Niagara Falls and Winnipeg 


Brass can be readily ` 
marked, engraved or 
etched and will take 
permanent finish in 
any color or style. 


COPPER î BRASS 
~. RESEARCH ASSOCIATION 
25 Broadway ~~ New York 
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` positive “A” battery. This gives a first 


detector plate voltage of only six volts 


and is, by the way, a practice that the 
writer highly recommends. 

It should then be noted that the sec- 
ond point of the plate voltage selector 
switch, “PS,” in Figure 2 has no con- 
nection. This follows for every second 
point and must be observed, for other- 
wise contact of the switch arm with 
two live points simultaneously would 
short-circuit sections of the “B” battery. 
By rotation of the switch arm the plate 
voltmeter, “PV,” in Figure 2, is con- 
nected successively with each detector 
plate, the radio-frequency plates and the 
audio-frequency plates. 

The relative connections of the plate 
voltmeter and the plate milliammeter 
should also be noted. In Figure 2 it is 


so arranged that the current consumed 
_ by the voltmeter registers on the plate 


` milliammeter. 


| This is recommended so 
that the total consumption of “B” bat- 
tery current will always be known and 
also because there is dual indication that 
the plate voltmeter is in circuit, a condi- 
tion that should be necessary only for 
short periods of time at infrequent in- 
tervals. 

It will be noted that the selector 
switch points, as shown in Figure 2, 
have no designating marking. 

In Figure 2 all arrows pointing up in- 


:. dicate leads to the set. This applies to 


both binding posts and rheostats. 

Figure 3 shows a picture of the radio 
receiving set described, with single-dial 
tuning control. 

The Panel Arrangement 

Figure 1 shows the details of the 
panel. On the extreme left is the fila- 
ment meter assembly. The upper meter 
is the voltmeter, the lower the ammeter, 
and between the two is the filament 
selector switch. 

On the extreme right of Figure 1 is the 
plate meter assembly. The upper meter 
is the voltmeter, the lower the milliam- 
meter, while between the two is the plate 
selector switch. 

Figure 4 shows the top of the set with 
the cover open. The position of the 
binding posts all placed where connec- 
tions may be easily made should be 
noted. At the extreme left, of the shelf 
are theantenna and ground connections, 
while the “C” battery connections are 
located on the extreme right. 

In the centre of the shelf, and in front 
of the tubes, are the “A” and “B” bat- 
tery connections. All plate connections 
are from the binding posts to the rear 
of the set; and the radio-frequency cir- 
cuits are at the extreme rear. 

The plate voltmeter wiring is from the 
binding posts to the panel. Thus no 
complication of wiring is introduced 
near the radio-frequency part of the set. 

And finally remember that meters on 
a radio receiver are an insurance against 

trouble and breakdowns if the informa- 
tion they give you is heeded, 


many splen- 


Morison’s Gives You the Best of Service 
on these 


Popular 


Circuits 


Pp Have Seen and Read About 


Morison’s ships your order for parts within 24 hours after 


we receive it. 


Morison’s ships only the parts which are exact duplicates 
of those used in the laboratory models by tne designers of the 


circuits. 


THE NEW “HOME” RECEIVER 


A New 3-Tube 
Set with 


did features 


COMPLETE 


PARTS 
Now Ready 
at Morison’s 


HERE ARE THE EXACT PARTS USED: 


1—-Set of 3 Bie Dradiey Coils....... $11.50 
3—Amsco Universal Type AX-102 Tube 

SOCK CES. 60s bk eso hob ob seas ea eee 2.25 
a pee oe Single TAA with Dial, ise 
1—Amsco Singi e-Circuit ERT .50 
a rg Neutralizing Con Heie Model io 
1—Tobe Deutschmann By-Pass Con- j 

denser, 5 mfd......... 2. cee eee .90 
3—Benjamin new- S. L. F. Con- 

densers, 00035 mfd................. 5.75 


1—Marco Battery Switch No. 144..... 1.00 
1—Marco Five-point Swit 
1—Carborundum Co. 


tector Unit.........ssesessesseseee 3.50 
l—Amperite No. 112......esesosroesse 1.10 
VARPAS No: TA o Fececwuseccteses 1.10 


1—Dubilier Fixed Condenser, type 
DAP io oo ie hes a be Rides 40 

1—First-stage Amertran De Luxe 
ransformer..........0cccerccedees 0.00 

I1—Second-stage Amertran De Luxe 
Transformer. ........... 2c eens 10.00 

3—Kurz-Kasch Aristocrat Dials....... 3. 

9—Eby Binding Posts............0.2.. 1.35 
2—Tait Brackets...................pr. 2.00 


P 
1—Panel, hard rubber, 8 x 22 inches.. 4.55 


The complete parts are..... $72.15 
Garbett Cabinet—(Mahogany or Wal- 


ish) ecse conrea re eee eis $13.00 
Corbett -Cabinet—-(Genuine Mahogany 
Walnut) ....sssessseseossesesessso 15.00 


or u 


The S-C 4-TUBE RECEIVER 


EXACT PARTS USED: 


2 SM No. 316 .00035 Condensers @ 


y d PTAA A EE r 
2 S-M No. 515 Coil Sockets @ $1.00... 500 
1 S-M No. 801 Vernier_Dial............ 2.50 
1 SEM No. 110A Coil... 0.0... ccc ee > 2.50 
1 S-M No. 114A Coil..............055- 2.50 
4 S-M No. 510 Tube Sockets. @ 50c.. 2.00 
1 S-M No. 340 Condenser—.000025..... 50 


1. 
1 S-M No. 540 Mounting Brackets (pr.)  .70 


1 Yaxley No. 1 6 ohm Rheostat..... 1.35 
1 Yaxley No. 1 Jack............. ec ee .50 
1 Yaxley No. 2 ack E E E T -60 
1 X attEY No. 10 Switch.. .50 


1 Pewee .00015 Condenser with grid, 


1 Polymet .005 Condenser............. -60 
1 Polymet 2 megohm leak............. 25 
2 Thordarson Equiformers @ $8.00 16.00 
1 Centralab Resistance No. 25 M. S. os 2.00 

1 Drilled and Engraved Front Panel... 4.50 


i Drilled and Engraved Sub-panel..... 2.50 
1 S-C Wiring Harnes 4.00 


Total $58.85 


Complete Screw Assortment, $.18 The Corbett Cabinet, $8.55 


Complete Parts for 
THE LC-26 RECEIVER 


are 


$79.70 
Parts for the ORTHOPHASE 


including Corbett Cabinet, 
are $69.75 


‘The McLAUGHLIN Single 


Control Receiver. Parts, 


complete are $113.30 


WHOLESALE 


Have your name put on 
the mailing list of 
“BROADCASTS,"a 
monthly bulletin giving 
the latest news of the 
radio world. There will 
be no obligation on your 
part. 


ORISON 


Electrical Supply Gle 


15 East 40th Street, New York City 


CRAIG POWER - PACK 
AMPLIFIER 


A new and improved eliminator 
combined with a distortionless 
audio amplifier. Supplies B and 
C:current to the Set, and A, B 
and C current to the amplifier 


All Parts for the Unit, $95.70 
RETAIL 


“The Key to the SILVER- 
COCKADAY RECEIV- 
ER” explains the new S-C 
Set. It will be sent to 
you on receipt of 25c. 
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CARTER 


“HI-OHM” Universal Volume 


Bind 


QOERNIOGNANAUCUCALNANONAOE ANONUERADGNACHOCUAEONONLNNCHORUNGUONOLNCC T S 


Control for All Circuits 


(Pat. Pend.) 


Ohms 2 
A non-inductive, variable, wire 
wound resistance 134” dia. Pro- 
jects but 34” back of panel. The 
contact arm slides on protecting 
wires covering the special moisture- 
proof resistance element, elimi- 
nating wear and assuring long life 
and unvarying electrical charac- 
teristics. | 
“HI-POT”’ same size with third 
terminal, $2.25. Write for illus- 
trated folder of full description 
and circuit diagrams. 


Any dealer can supply. 
In Canada—Carter Radio Co., Limited, Toronto 


BROADCAST 
LISTENERS 


The POPULAR RADIO ATLAS and LOG 

will give you a list of all the NEW Broad- 

casting Stations with wavelengths and 
other necessary information 


A Complete Atlas and Station Log 


The “POPULAR RADIO International Radio 
Atlas and Log” will supply you witb full in- 
formation regarding broadcasting stations of. 
the United States and Canada. 

This most useful and practical Atlas consists 
of 16 pages, size 12” x 15”, printed on good pa- 
per, from clear type in two colors and cont 
a complete series of double page maps, includ- 
ing—The World—tThe United States—Canada 
—wNorth and South America, showing location 
of punepal brorgcanting, leading commercial 
and governmental radio stations. 


SPECIAL FREE OFFER 


You may have a copy of the ‘POPULAR RADIO 
International Radio Atlas and * free, with 
POPULAR RADIO for (8) elght months. 


For Only $2.00 


Pin $2.00 in bills to the coupon below. 


If you are a subscriber to POPULAR RADIO your 
subscription will be extended eight months. 
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LISTENING IN 


PRACTICAL pointers from experimenters and broadcast listeners. What helpful hints can 
YOU offer to your fellow fan? Readers are invited to address their letiers to the Editor 
o of this Department. 


ConDucTEeD By LLOYD JACQUET 


A Scheme for Keeping A 
Springy Antenna Taut 


Like many other listeners, I have 
tied my single-wire antenna to a tree 
about 80 feet away from my house. The 
installation, which is shown in Figure 1, 
is unusual in that it employs a method of 
taking up theslack and the spring which 
the tree gives to the wire in a wind. 

The 80-foot length of wire runs di- 
rectly to one of the upper limbs of the 


tree, where it is fastened with a heavy 


rope which has been tarred. It is well 
insulated. At the house end, it does 
not come directly to the side of the wall, 
but is connected to a spring, such as 
is used to close screen doors. 

The antenna wire passes through its 
length and thence to the insulator. The 
lead-in is taken ‘off at this point. About 
20 inches of slack are. provided for by 
the spring connection. | 

As the wire is fastened to the spring, 


this device relieves the wire itself from. 


any excessive tension. As the tree 
sways, the tightness or slackness is auto- 
matically compensated for by the spring. 
Not only is this arrangement inexpen- 
sive to install, but it saves many an 
antenna from snapping when the tree 
sways in a high wind. 
—CHARLES MacPuerson, Sania Cruz, 
Cal, 
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PNTENINA WIRE 


How I Preserve My Wooden 
Battery Case 


BrRoKEN or leaky battery jars on a 
storage battery will permit the acid to 
attack the bottom part of the battery 
box; and destruction usually starts 
around the top edges. 

I have found that this may be due to 
the fact that the case is not fully painted 
on the inside, where the protection is 
most needed. To prevent this, I have 
been in the habit of following the treat- 
ment which is given below, every time 
I get a new battery: | 

I buy about five cents’ worth of seal- 
ing compound from a service station. 
I then heat it and pour it around the 
inner edges of the wooden case. I take 
care, of course, not to drop any of the 
molten material inside of the batteries 
proper. 

By means of an old knife, which has 
also been heated, I spread the sealing 
compound on top of the battery, evenly, 
like butter. I do this job thoroughly 
and cover every part of the wood. 

If I see any small cracks, I fill them 
up at once. These cracks sometimes 
occur between jars, and sometimes be- 
tween the jars and the case; it is through 


. these cracks that the acid seeps into 


the battery case and attacks the inside. 
—ARCHIE KLINGBEIL, Ashtabula, Ohio 
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POPULAR RADIO, Dept. 62A 
627 West 43d 8t., New York City. 


Enclosed is my remittance of $2.00 for which you 
are to enter my subscription (extend my subscrip- 
tion) for i eight months for POPULAR RADIO and 
send FR acopy of the “POPULAR Rapio Inter- 
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HOW THE ANTENNA INSTALLATION IS MADE 


Fiaure 1: A spring is used to take up the slack wire in the antenna 
when itis fastened to a swinging support, such asthe branch of atree. 
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“TUNING THE OUTPUT” 
Fiaurs 2: A variable condenser connected 
between the grid and plate of the last audio 
tube allows tuning to get various tone qual- 
ities from the set. 


I Get Better Speaker 
Results by “Tuning” 
the Output 


Dus to the fact that my receiver, 
which was a five-tube tuned, neutralized- 
radio-frequency type, gave me impure 
loudspeaker results, I decided to try the 
shunting of a fixed 0.0001 mfd. mica 
condenser across the grid and plate of 
the last audio-frequency tube. 

Although this worked, and did away 
with all of the distortion, there was a 
noticeable difference in the quality of the 
cone speaker. Using different capaci- 
ties gave me different results. 

After some experimenting, I decided 
to use a large variable condenser in this 
position. This is the arrangement I 
now have in my circuit (Figure 2). 

I have found that the capacity of this 
condenser may be adjusted in receiving 
some stations, with great resultant im- 
provement in the loudspeaker repro- 

- duction. Musical selections of a cer- 
tain type will require a different adjust- 
ment than a voice speaking or singing 

An approximate setting can be found 

- that will take care of the average type 
of broadcast. l 

—Enpuunp F. Lams, Montreal, Canada 


* * 
Are Your Conditions of 
Reception Undergoing 
a Change? 
Have you noted a peculiarity, or 


= Brach Radio > 
LIGHTNING ARRESTERS 


Now Carry With Them 


$100 INSURANCE 


Against Damage to Any Standard Radio Set 


The high efficiency of Brach Lightning Arresters enables 
us to attach to every Brach Arrester a $100 guaranty 
against damage by lightning. This insurance covers 
electrical parts in Radio Sets of standard makes. 


Brach Arresters Are Different! —__ 
L. S. BRACH MFG. CO., Newark, N. J. 


Makers of Electrical Protective Devices for over 20 Years 


TUNE-RITE 
The Straight Line Frequency Dial 


pisTRBure, 
ay eae 
/ 


Separates 
Low Wave sy 
Stations DS 


set without 


» rather a directional change, in receiving 
} conditions this past winter? 
: From November, 1924, up to May, 
: 1925, I frequently received northeastern 
: Stations as far away as Montreal 
*(CKAC) and New York (WEAF), 
son my loudspeaker. It was difficult 
if not impossible for me to hear any 
- Southwestern stations beyond Salt Lake 
. City and Los Angeles. 
` This winter, on the other hand, to 
^, get Chicago is a rarity. But I have re- 
jceved New Orleans, Chattanooga, 
Ten., Kennonwood, La., Phoenix, 
Ariz., Mexico City, Mex., and many 
others on the loudspeaker. Only once 
have I tuned in Winnipeg, and no sta- 
tions further East, except occasionally 


STORAGE “B” BATTERY 
12 Cells Lasts Indefinitely — Pays for Itself 


Economy and performance unheard of be- 
fore. Recharged at a negligible cost. De- 
livers unfailing power that is clear, pure and 
quiet. Approved and listed as Standard by 
leading Radio Authorities, including Pop. 
Radio Laboratories, Pop. Sci. Inst. Stand- 
ards, Radio News Lab., Lefax, Inc., and 
other important institutions. Equipped 
with Solid Rubber Case, an insurance against 
acid and leakage. Extra heavy glass jars. 
Heavy rugged plates. Order yours today! 


Just state number 

SEND NO MONEY of batteries wanted 

and we will ship day order is received. Ex- 

tra offer: 4 batteries in series (96 volts), 

$10.50. Pay expressman after examining 

batteries. 5 per cent discount for cash with 
order. Mail your order now! 


WORLD BATTERY COMPANY 
1219 So. Wabash Ave., Dept. 77, Chicago, III. 
Makers of the Famous World Radio‘' A” Storage Battery 


Prices: 6-volt, 100 Amp. $11.25; 
120 Amp. $13.26; 1 amn. $14.00 


In these observations I have used a 
De Forest 5-tube, type D-17 receiver, 
with loudspeaker enclosed. Ilive on the All equipped with Solid Rubber Case. 
seaside, and have an antenna 100 feet, 

Smee. WorldEES 
| oo A. Woop, Vancouver Island, wo rig Fates asco 

.C., Canada. Ce ae ae Re 

. 


expensive or 
bulky SLF 


condensers 
RAD 


No drilling to attach. 
Price $3.50 
IALL COMPANY, NEW YORE 


Tones clearer, voices more distinct, and 
volume greater with—AMPERITE. No mov- 
ing parts. It brings the utmost out of each 
individual tube. Specified in all popular 
construction sets. Price $1.10. 
Radiall Company 

Dept. P.R-6 50 Franklin Street, New York City 
: Write for 
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The “SELE-ADJUSTING’ Rheostat 
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Praised By 
Set Builders 


And now, the Supreme Court of Radio— . 
the Set Builders—have placed the stamp of 
approval on the SC Receiver. Letters in 
every mail chant the praises of this remark- 
able receiver. One writes that he is amazed 
at SC simplicity and ease of assembly— 

' another marvels at the quality and fine de- 
gree of selectivity— Another praises the 

' volume, and range, quoting call after call in 
startling array—And all definitely agree that 
the SC is the outstanding receiver of their 
experience. 


This famous receiver is now offered exclusive- 
ly by Silver-Marshall, Inc., as a complete 
Armstrong-licensed Kit, including all the 
parts necessary to build the S-C in a few 
hours’ time. 


PRICE Xo. 20 $59.00 


Licensed under Armstrong U. 8. Patent No. 
11113149. Manufactured by Tresco. Exclu- 
sive Distributing Agents: Silver-Marshall, Inc. 


SENSITIVITY 
MEASUREMENT! 


' The Silver-Marshall Laboratories have per 
fected a new and radical method of trans- 
former measuring that insures an unbelieve- 
able degree of selectivity and sensitivity to 
weak signals. All 210 long wave interstage 
and 211 tuned transformers are now meas- 
ured by this remarkable system. Price singly 
or in matched groups, $6.00 each. 


For those experimenters desiring to avail 
themselves of this special service, S-M trans- 
formers will be measured and matched at 50c. 
each. All other makes at $1. each, when 
returned accompanied by remittance. 


See S-M Parts At Your Dealers 
SILVER-MARSHALL, Inc. | 


Chicago 


844 W. Jackson Blvd., 
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CELLULOID 
STRIP 


A SIMPLE TERMINAL STRIP 


Fiaurs 3: The drawing shows how ordinary eyelets and soldering 
lugs may be used for handy connections. 


‘ 


A Short Cut for Plugging In 


By the use of an eyelet machine, such. 


as is employed in the average office to 


fasten papers together, I have made at-: 


tractive and serviceable terniinal strips 
for my coils, as shown in Figure 3. 

Although T use celluloid for the ma- 
terial on which the terminal holes are 
made, thin bakelite or hard rubber is 
just as good. The advantage of the 
celluloid lies in the fact that itmay be 
fastened onto the celluloid backing of 
some of the windings that are now 
popular, by means of a little collodion. 

To make the terminal, bore a hole, 
the diameter of which should be big 
enough to admit the half of the eyelet. 
Place the second half in the machine; 
and fasten them together by manual 
pressure with pliers. 

For the connection, I have used a 
small cotter pin, made of spring-brass. 
The wire is passed through the loop and 
soldered in place. The sides of the cot- 
ter pin are separated apart as much as 
may be necessary to provide good fric- 
tional contact when inserted in the 
eyelet terminal. 

—MarsHALL Bairp, New York 
x x 


How I Made My Double 
Condensers Work With 
Any Set 
I mave just built one of the S-C re- 
ceiving sets which was described in the 


March, 1926, issue of Poruvrar Ranio. 


I have experienced one difficulty that 
is common to all of these sets; the twin 
condensers, due probably to some slight 
change in the wiring layout, sometimes 
do not tune exactly alike. When I tried 
to equalize each circuit with a midget 
condenser, for example, I set the main 
dials, and then readjusted the smaller 
condenser. But I always found it nec- 


BALANCING TWIN CONDENSERS 


FiaureE 4: Two stages of tuned-radio-fre- 
quency amplification may ‘be easily bal- 


one by the use of a compensating con- 
denser of a small size. 


n to retune the main dial after- 
ards. 


"I finally solved the diffculty by using 
a Cardwell split stator condenser, such 
as was used in the Pressly “super.” By 
connecting each stator to one of the 
stators of the double condenser, and the 
rotor, to the frame of the double con- 
denser, as shown in Figure 4, it became 
an easy matter to equalize the two cir- 
cuits. My set works finely now.. 

When you increase the capacity of one 
side of the balancing condenser, you 
decrease the other, automatically com- 
pensating either circuit. I imagine 
that these compensating condensers 
would work in any set which used a 
double condenser to simultaneously tune 
both circuits. 

—Frank E. ErzEL, Montclair, N. J. 

* * 


A Successful Experiment With 
My Four-circuit Tuner 

I am using my fourth—and my best 
—Four-circuit Tuner. I have had such 
good results, that I should like to tell 
other Listeners about them. 

I employed the three-tube hook-up, 
shown on page 57 of the July, 1925, issue 


of PopuLarR Rapio, with somevariations. 


I also used the baseboard of a five-tube 
resistapce-coupled amplifier, using the 
same coil required, and placing the 
detector where the first amplifier is 
usually located on the baseboard. This 
gave me three inches added distance be- 
tween the coil and the detector tube. 

The first stage of the audio-frequency 
circuit is traneformer-coupled; the sec- 
ond stage is resistance-coupled. 

All through the summer I have been 
able to get the higher powered stations; 
I have heard Chicago, Davenport, 
Dallas, Pittsburgh and Cincinnati while 
a storm was raging here. While a fel- 
low-listener, equipped with a standard 
type of five-tube, tuned-radio-frequency 
receiver,tuned in seven stations between 
7:30 and 11 p.M..one evening, I logged 
31 in the same period of time. 

I use 22.5 volts on the detector and 
the same voltage on the two amplifier 
tubes, for headphone reception. As the 
detector battery is five months old and 
has been used on an average of five hours 
a week this summer and about 20 hours 
during cold weather, I think that these 
results are worthy of notice. 

=R. R. Mis, Indianapolis, Ind. 
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How I Handled Greater 
Output from My 
Powerful Set 


Ons of the ways which enable me to 
handle comfortably the output of any 
of the sets made from directions in 
Porvtar Ranio, is through the use of 
parallel tubes in the last stage of the 
gudio-frequency transformer. 

The arrangement is very simple. In- 
stead of one tube, a complete duplicate 
tube layout is needed. Obtain another 
socket and a similar tube and make 

- space for both on the base. Then con- 
nect the two up as if there wére but a 
, single tube. The grid connections of 
, the two tubes are run together to the 
correct post on the output of the last 
- transformer. The two plate terminals 
go to the positive of the high voltage 
, battery, as shown in Figure 5. 
, The filament circuit is placed in par- 
allel to the other filaments; and a single 
theostat is all that is needed for the 
; two tubes. . 
- Ordinary receiving tubes may now be 
, used for the handling of this last stage. 
, As the “load” is distributed between 
, the two tubes, they will better be able 
, to take care of it. It must be borne in- 
„mind, however, that as the circuits are 
in parallel, it is essential that the two 
jtubes be exactly the same; you may 
have to try many tubes to match them, 
jor measure them on a tube meter for 
similar characteristic readings. 
1 Ifstill greater power is to be handled, 
‘the use of the newer “power tubes” will 
ibe necessary, | 
i =Jonx J. O'NEILL, Freeport, L. I. 
* * 


i How an Auxiliary Antenna 


covered wire running along a floor or 


molding, a light socket adapter or an 
independent ground lead. This addi- 
tional collector is connected directly to 
the primary winding of the middle neu- 
troformer or other type of coil. 

The writer uses coils with binding 
posts, so that it is an easy matter to 
make connections. (a small battery clip 
may be used for this purpose). The 
result is a greater number of stations 
truly received and a greater facility in 
tuning. The receiver also becomes 
more stable in action. 

When you want to spend an evening 
with local broadcasting stations, there 
is no necessity of using the radio-fre- 


quency portion of a five-tube neutrodyne 


type of set. The auxiliary antenna may 
then be transferred to the input primary 
of the third or detector coil. The first 
tubes may then be cut out. This is a far 
more convenient method than disturb- 
ing the regular ground and antenna 
connections. 

The auxiliary antenna also presents 
a good method of testing the efficiency 


of a tuned-radio-frequency receiver. 


—LioneL Murray, New York 
* æ 


Does Radio Cause Drought? 


THE real cause for good or bad 
weather is still shrouded in mystery 


—but radio has come in for a share of 


the blame or credit for both. 

Last summer, for example, people 
blamed radio for the drought. This 
year they are saying that radio is the 
real reason for so much rain. 

_ Yet scientists all agree that radio has 


nothing at all to do with the state of 


the weather! 
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Why | 
THE 


METALLIZED 
RESISTOR 
> : 


$ 


METAL long has been recognized: 
as the best of electrical conduc- 
tors. The metallized resistor gives 

conductive resistance and abso- 
lutely silent operation. 


Si WhyIenteredthe 
Business 

t| In concentrating upon the 

| reduction of losses in coils 

t| and condensers, too little 

attention has been given 

to the development of an 


equally vital factor—effi- 
cient resistors. 


Resistance is, at once, 
| radio’s greatest enemy and 
best servant. It is the bal- 
ance wheel. It is used to 
(| control power houses, ra- 
dio stationsandevenradio |} 
receivers. We have studied 
the shortcomings of mod- 
ern fixed resistors and now 
offer the result of much 
research and experimental 
work—the LyncH METAL- |} 
LIZED RESISTOR. 


Arthur H. Lynch 


Scientists tell us that the amount of 
electrical energy sent into the air by all 
the radio stations put together is but a 
drop in the ocean compared to the tre- 
mendous electrical manifestations that 
Mother Nature stages for herself in the 
form of lightning, northern lights, and 
many forms of static discharges. . 

The temperature of the water in the 
north Atlantic Ocean has averaged 
about eight degrees above normal this 
year, and the heavy rains have been at- 


Improves Local Reception 


. Somermmes a receiver is too selec- 
„tive for the best results; on certain 
Stations the peak is reached too abruptly; 
sand no amount of fine tuning will yield 
feception of the proper quality and de- 
aired modulation. This is especially 
Tue of distant stations, with an output 
2Í 1,000 watts, when received with the 
lid of tuned-radio-frequency. To cope 
mith this condition a Philadelphia 


„mateur tells how he got better recep- 
Aon: : 

~ I employ a secondary antenna. This 
nay be fifteen or twenty. feet of silk- 


os e r 
%- . 
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tributed to the extra amount of water | ores e 7t u 


that evaporates into the air under these 
conditions. 
—JouN Ramsay, Baltimore, Md. 


Bev 
HOW TO HANDLE OUTPUT FROM A 
i POWERFUL RECEIVER 
f “Fraurn 5: The tone quality of almost any receiver may be con- 
d siderably improved by the use of two tubes in parallel for the last 


stage of audio-frequency amplification. 


~ The Lyncw METALLIZED Frxep RESISTOR 


comprises a concentrated coating of 
metal one-thousandth of an inch thick 
upon a glass core and sealed within a 
glass tube. Each Resistor is warranted 
noiseless, impervious to moisture, and 
of permanent resistance value. 


The LYNCH label is your guarantee of 
accuracy, dependability and satisfaction. 
If your dealer cannot supply you, order 
direct and we will ship postpaid. 


ARTHUR H. LYNCH, Inc. 
Manufacturers of Radio Devices 
Fisk Bldg., Broadway & 57th Street 
New York, N.Y. 
DEALERS—vwrite us! 
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With the Experimenters 


(Continued from page 158) 


and lightning won’t 
harm your set 


The National Board of Fire Un- 
derwriters specify that an approved 
Radio Lightning Arrester must be 
used with all outdoor aerial instal-, 
lations. 


Protection is easy. Insure your 
insurance aid save your set with a 
WIRT LIGHTNING ARRESTER 
(listed as standard by the Under- 
writers’ Laboratories). 
a trifle. 


THE WIRT LIGHTNING AR- 
RESTER is an approved air gap 
type, made of bakelite giving am- 
ple insulation, with brass terminals 
moulded in bakelite , far Coogi 
apart so that there is no leak A 
“petticoat”? of bakelite shiel B the 
arrester from water and dust. Hand- 
some and rigid. Lasts a lifetime. 
ney to install. Full directions on 
X. 


Don’t wait for a warning from the 
elements—it may be too late then. 
Install the WIRT LIGHTNING 
ARRESTER—now. 


When you in- 
stall your 
WwW R T 


and prevent 
leakage along 
your lead-in 
wire. It keeps 
the wire at the 
proper dis- 


The Wirt Lightning Arrester is listed as 
standard by the Underwriters’ Laboratories. 


Wirt Lightning Arrester. $1.00 


Wirt Insulator © o è o o o 035 
SOLD BY LEADING RADIO DEALERS 


Wirt Qompany 
PHILADELPHIA PENNSYLVANIA. 


Makers of DimeA- Lite 


oe te, 


The cost is 


that is necessary to keep the tube I2 
oscillating at the frequency to which 
the secondary of E is tuned. 

If this circuit were tuned to a fre- 
quency which varied only slightly from 
the received frequency (as is the case in 
fundamental frequency oscillators) it 
would offer considerable impedance to 
the frequency in the secondary of R 
which we wish to amplify. This means 
that only a portion of the available 
signal would be impressed on the input 
of I2. . 

A separate tube may be used, of 
course, oscillating at a frequency com- 
parable to the incoming one and with 
the two coupled together loosely to 
provide the necessary heterodyning. At 
the time this receiver was designed 
economy in tubes was a fairly important 
consideration and the second harmonic 
principle was utilized. 


How the Autodyne Coupler Is Used to 
Prevent Interaction 


In this system the secondary of the 
autodyne coupler, E, is tuned to half 
the frequency wanted for heterodyning 
(twice the wave length). The second 
harmonic of this current, which has 
twice the frequency of the fundamental, 
is then used to do the heterodyning. 
The secondary circuit of E is then tuned 
to a frequency which differs so much 
from the incoming one that it offers 
negligible impedance to the incoming 
frequency and permits practically all 
of the voltage available at the secondary 
terminals of R to be impressed on the 
input circuit of 12. Interaction between 
the two circuits is thus minimized. This 
arrangement is one which was first sug- 
gested by Mr. Harry Houck who worked 
with Mr. Armstrong in developing the 
superheterodyne. 


What Happens When a Signal Is 
Heterodyned 


A brief discussion of what takes place 
when a signal is heterodyned may help 
at this point. Let us assume that we 
have a continuous wave which is im- 
pressed on the input circuit of a tube 
(the same consideration holds in any 
circuit). If another continuous alter- 
nating current is impressed on the same 
circuit, there will be a resultant cur- 
rent which includes a frequency equal 
to the difference of the two. 

If, for example, one current has a 
frequency of 1,000,000 cycles (300 
meters) and another that has a fre- 
quency of 900,000 is superimposed upon 
it, the resultant current will contain, 
among others, a frequency of 100,000 
cycles—100 K.C. (3000 meters). As 
the second frequency (900,000) ap- 
proaches the first (1,000,000) the differ- 
ence will become less and less until the 
difference enters the audible range (this 


is what you do when you get a carrier 
wave beat which is audible in an ordi- 
nary regenerative receiver). 

When they are the same the differ- 
ence will be zero. As it is increased still 
farther a difference will again appear; 
and, when the second equals 1,100,000, 
we will again have a resultant current 
which contains a frequency of 100,000 
cycles. 

This is what occurs in a superhetero- 
dyne. The first frequency, which we 
were considering and which is fixed, 
is that of the broadcasting station. The 
second, is that produced locally by the 
oscillator. It is evident therefore, that 
there will be at least two points on the 
oscillator dial at which a signal may be 
received. These points will occur when 
the oscillator is tuned to a frequency 
which is less or greater than the re- 
ceived one by a certain amount. This 
“certain amount” is another fixed fre- 
quency which we wish to amplify. It 
is ordinarily called the intermediate 
frequency and it usually lies between 
30 and 150 K.C. 

A question very naturally arises 
regarding the necessity for this fre- 
queney. It is this conversion which dis- 
tinguishes the “super” from other cir- 
cuits. 

We mentioned, in discussing the R.F. 
amplifier, that a certain amount of 
regeneration takes place through the 
inter-electrode capacity of the tube. 
This, it happens, is proportional to the 
square of the frequency and therefore 
it decreases rapidly with decrease in 
frequency or increase in wavelength. 
The interelectrode capacity also reduces 
the amplification which may be secured 
at higher frequencies. Expressed dif- 
ferently, the amplifying efficiency in- 
creases with a decrease in frequency. 
To amplify the signal efficiently its 
frequency is therefore reduced. 

Returning to the problem of the oscil- 
lator we confront one of the most com- 
mon complaints against the super. This 
complaint hinges on the fact that sta- 
tions are received on two or more points 
on the oscillator dial. We have exam- 
ined the reason for the two which nor- 
mally occur. Why are there more of 
them? 


The Reason for Extra Repeat Points 


In an oscillator of the usual type there 
exists, in addition to the fundamental 
frequency (considered the first har- 
monic), a series of harmonic frequencies 
which are multiples of the fundamental. 
That is, frequencies which are two, 
three, four, five or more times the first. 

The amplitude of these frequencies 
depends on a number of factors. In the 
first place, all of the factors which pro- 
duce distortion in the usual type of 
amplifier enter, and must be considered. 
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' The harmonics are due to a departure 
of the wave form from the sinesoidal 
(sine wave). If the amplitude of the 
oscillations is permitted to become great 

enough both the variations in grid and 

` plate voltage include portions of their 
respective curves which are not linear. 

-Unless the oscillator is very carefully 

operated it will be possible to use the 

| - first three harmonics in heterodyning, 
providing, of course, that they fall 
` within the required frequency band. It 


PRODUCTS 


New and e See Parts—Lower Prices, 


Set Manufacturers: 


Remarkable refinements in our new Audio Transformers combined with 
perfected manufacturing facilities add new efficiency of performance 
to Dongan quality parts. Lower prices are likewise possible on some 
models. No matter what type set you manufacture there is a Dongan 


' is this fact which permits many stations 
to be received at six points on the oscil- | J. 
lator dial. Can we eliminate the “extra” | 


à 


- ones—that is, all above the two which 


would hormay occur? s, 


onto to Eliminate the Unnecessary 
5.“ Repeat Points 


b This can be done but it is not a simple: 


problem that is involved. If a funda- 


; mental frequency oscillator were ‘used: 


we could resort to the methods that are 


ordinarily used to produce sinewave 
_ oscillations. Some distortion is neces- 


1 


x 


, sary in this case, however, to give us the 


second harmonic that is necessary for 
- heterodyning. 

One line along thick we can direct 
our efforts is based on the fact that the 


. amplitude of the output current of the 
. first detector is proportional to the 


- product of the amplitude of the incom- . 


. ing signal and the locally generated 
current. Incidentally, it is this fact 
: which makes the first detector more 
` sensitive than the ordinary one (which 
. follows the square. law) and permits 
, distortionless amplifitation. 

In passing it may be well to point out 


. that if the tube is operated anywhere 
. Within its ordinary operating limits there 
. 8 no such thing as a “‘threshhold value” or 
. input voltage below which no signal can 
_ possibly be received. 


It frequently happens that theelocal 


, Stations come in at four or six points on 
, the oscillator dial whereas, DX stations 


. come in at only two points. This is due 
"to the fact that the product of the re- 


. ceived local and locally generated (cr 


_heterodyning) current is sufficient to 
_ give a fairly loud signal. If the ampli- 
. tude of the heterodyning current is low 


_(it may, for example, be the third har- 
monic) the product of it and the am- 


. plitude of the DX station, which is like- 


_Wise low, may be insufficient to actuate 


the speaker (or rather to produce an 
audible signal). 
—Hvca S. Know es 


(Another article on this receiver, which 
till contain trouble-shooting data on the 
- remainder of the circuit, will appear in 
. the following issue of POPULAR Rapio— 
for Fy.) 


$ 


A Department of Commerce radio 


. inspector states that he has received 


. Sufficient requests for assistance, to keep 
. him occupied fourteen hours a day for 


_ the remainder of the fiscal year. 


Neen ie 
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: . Audio Transformer for the finest reception. 


Ka 
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B - POWER UNITS 


~ : Transformers dnd Chokes for all types of B-Eliminators. Dongan B- 


”. Power Units are the choice of leading Eliminator manufacturers. 
: Samples of mounted and unmounted types available now—our en- . 
gineering department will ARRETE with yoni in perfecting your models. 


E 


Manufactured in 25, 40, 50 and 60 cycles. 
No. 509 Full Wave for Raytheon Tubes 
No. sdi Full Wave for R.C.A. UX-213 
No. 538. ‘Half Wave for R.C.A. UX-216-B 


ubes. 
No. 561 For R.C.A. UX-216 Tubes. 
No Pret kas For New 80 Milli-amp. Ray- 


pecial Transformers for trickle chargers. 


FANS 


Fans: The better sets this year will get 
thelr B-Power from the light. socket. You 
can build your own B-Eliminator at amall 
cost. Ask your dealer for information or 
send order to us direct. 


No. 514 20 Haw 
No. 506 30 Henry . 
No. 539 50 Henry 


RAYTHEON 
TUB 
$6.00 List 


DONGAN ELECTRIC MANUFACTURING CO. 


2983-3001 Franklin Street 


Detroit, Mich. 


`C TRANSFORMERS of MERIT for FIFTEEN YEARS 


E a Se 


Radio Manual 


WITH 


Popular Radio 


Kendall Banning, Editor, and Laurence 
M. Cockaday, Tec nical Editor of POPULAR 
RapDio, have compiled a book that will prove ton 
anyone that he can build a set which will 
distance, selectivity and tone volume, an it 
ie EEH time a very definite basic knowledge 
of radio 


BUILD TOUR OWN SET 
AND SAVE MONEY 


In “How to pala wen Radio Receiver,” 
you will find complete specifications, construc- 
tional diagrams, photographs and instructions 
for building all of the following sets: 


A $5 Crystal Set 
The Haynes Single-Tube Receiver 
A Two-Stage Audio-frequency Amplifier 
he Cockaday 4-Circuit ner 
A 5-Tube Tuned Radio-frequency Receiver 
The ‘*Improved’' Cockaday 4-Circult Tuner 
The Regenerative Super-Heterodyne 
Receiver 


ADVISORY SERVICE ALSO FREE 


RADIO maintains a big modern lab- ` 
staff 


POPULAR 

oratory y with a traincd of Investigators 
under the personal supervision of Mr. Cocka- 
day Laboratory is always availabic 
th,ough our Technical Service Bureau to 
answer, free to subscribers, by personal letter 
any problems you eucounter which are not 
answered in either the andbook” or the 
magazine. 


SPECIAL BOOK OFFER 


You can secure a copy of “How to Build 
Your ‘Radlo Receiver" FREE, and have all the 
privileges of the fisk Service Bureau 


as an altern 
Pororaa oft the T ce Bureau with 
RADIO for t months only—for $2.00. 
A’ two dollar bill will do.) 
Remember you take no chance—we will 
refund your money in full | it you are not more 
than satisfied. 


POPULAR RADIO 
Department 65 
627 West 43rd Street, New York 


a 
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The Tobe B Block 
Type 761 


This is a smaller B-Block containing 
one 8 and two 2 Mfd. Condensers, —the 
essential capacities in the filter circuits 
of modern types of plate-supply units 
and B-eliminators. We recommend 
this when the eliminator is not made 
with intermediate taps or where the 
constructor wishes to use separately- 

condensers for by-passing these. 


Price, $9.50 


Ask your dealer for **TOBES. xe 
TOBE means ‘‘a better condenser.” 


We hare tried to make it possible for 
you to get TOBE” apparatus al your 
dealer's. Ask him firat,—if it happens 
that he ia not yet stocked, we will be glad 
to forward your ordcr on receipt of check 


or money-order. 


TOBE DEUTSCHMANN 
COMPANY 
CORNHILL, BOSTON, MASS. 
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TREE! 


12-Cell—24 Volt Storage ‘B’ Battery 


Positively given free with 
each purchas: of a WORLD 
“A” Storage Battery. You 
must send this ad. with your 
order. WORLD Batteries 
are famous for their guaran- 
teed quality and sevice. 
Backed by years of successful 
manufacture and thousands 
of satisfied users. Equipped 
with Solid Rubber Case, an in- 
surance against acid. and leak- 
age. You save 50 per cent 
and get a 

an Sear Guarantee Bond in 

riting 


Battery owners Gk thelr friends.” That’sour 


WORLD 
best proof of performance. d your order in today. 
Solid Rubber Case Radio Batteries 


Solid Rubber r Case Auto Approved and List- 
ed as Standard by 


es 
Tvor: 11-Piate ar sii. 38 Leading .Authori- 
12-Volt, 7-Plate 16.00 | ties . 


SEND NO MONEY ZUSt state battery including RadioNews - 


tories; Popu- 
Dre mak SS 5 nig received, oe lar Science Institute 
examination on arrival, FREE | 0! Standards, Popu- 
ane: jattery nelu Extra | 8r io bora- 
r cent discount for cash | tories, Radio Broad- 
ma fall th mie oder Buy now and | C@8t Laboratories, 
eed battery at 50 Radio in the ome, 

per cent caving to to you. and Lefax, Inc 


WORLD BATTERY COMPANY 
1219 So. Wabash Ave. Dept.3 CHICAGO, ILL. 


ao 


a 
eerie 


CATALOG 


Our second 
100 pages. of 
parts, accessories, kits, and sets 
—all the best and the latest. A 
copy is yours for the ‘asking. 
Just drop us a line—do it today! 


Just ‘off the press! 
catalog for 1926. 


‘Dep't PR 
CHICAGO SALVAGE 
STOCK STORE 


509 S. STATE STREET 
' CHICAGO, U.S.A. 


g 


Pacific & Atlantic 


. THE HOLDER OF THE HOOVER. CUP IN ACTION 
Ted Ostman (at left), the only holder of the coveted Hoover dg or in Sa 


East, takes a 


wave message from R. C. Dotson of Tampa, 


Sor PANETER to St. Petersburg, Alaska. 


BROADCAST LISTENER 


Comments on radio programs, methods and technique 
—from the point of view of the average fan 


By RAYMOND FRANCIS YATES 


Will Broadcasting Become 
A “Public Utility?” 


BROADCASTING, in the mind of this 


sanguine reviewer, is still a vast ex- 


periment that has almost entirely 


eluded the business acumen of its Pitts- 
-burgh progenitors. 


It is a good idea 
running amuck. 

The problem of making iaado some- 
thing more than a free lunch has been 
carried to the college professors of 


finance and economy for diagnosis but 


they have shaken thėir academic cra- 
niums in grave doubt. Broadcasting is 
to them a curious new specimen about 
as entertaining as a four-legged louse 
might be to the entomologist. It electri- 
fies the imagination but it. gripes 
judgment and reason. It is fascinating 
and dynamic with possibilities but it is 
at the same time loaded with a new kind 


of business poison that has within the 


last few years laid low an astonishingly 
large-number of victims. 

Bombastic, Kiwanistic, enthusiastic 
America, the business laboratory and 


booby hatch of contemporary civiliza- 


tion, was the only hot house in which 
a nebulous idea like broadcasting could 
take root and sprout. “Telling the 
cockeyed world” is profoundly and 
characteristically American. Broadcast- 
ing, as an instrumentality for use in jn- 
forming the strabismatic world was im- 
mense; a wampus kitty of the best sort. 


What greater ally of pep could man 
invent? It was magnificently Rotarian. 

America went into the broadcasting 
business wholesale. It was the spectacle 
of a duck discovering water upon emerg- 
ing from a desert. 

Here was a new business tonic, a new 
medium for propaganda, publicity, ad- 
vertising and good will. Breathless rep- 
resentatives of furniture stores, hotels, 
chiropractic schools, colleges, universi- 
ties, street railways, city governments, 
department stores, churches, laundries, 
and manufacturers of a long and sundry 
list of things ranging from tooth paste 
to playing cards, besieged the Depart- 
ment of Commerce with applications for 


wavelengths. 


Hastily instituted conferences found 
the confreres unanimous in their belief 
that ,a kilowatt of advertising would 
help them sell more toothpaste and 
linoleum than eleven pages in the 
Saturday Evening Post and that in radio 
they had at last discovered a medium 


which would permit them to tell their 
to the public smoothly, 


“message” 
adroitly and effectively. The expense 
was reasonable, the results obvious. 
You had but to squirt your stuff into 


the unprotesting ether and before you 


could say “Jack Rabbit” it would leak 


‘into a million homes, percolate through 
millions of receptive intelligences and 


send them right out into the streets 
hell-bent for a drug store dispensing 


‘ 
emt eee a a a 
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your dyspepsia tablets or a soda foun- 
tain unloading your ice cream. 

Five years -have passed since this 
hysteria was at flood tide and these 
years have disillusioned many a ram- | 
pageous adherent to broadcasting. Tidy 
fortunes have been thrown to the bow- 
wows in the search for the new elixir of 
advertising and many red-hot and vio- 
lent passions formerly located in the 
cortex have slipped down to the stom- 
ach to produce nausea and colic. 
The events of the first three years were 
somewhat gratifying. The public, fas- 
cinated by the novelty of this new colos- 
sus of communication, was liberal and 
ingratiating in its correspondence. It 
was not long, however, before the public 
began to write itself out of appreciation. 
Then it finally became indifferent and 
calloused. 

Now it is fickle and positively critical. 

It has long since stopped writing to 
the enthusiastic managers of WBX and 
WVC, and those enthusiastic managers 
have shown symptoms of palpitation 
in presenting their reports to the direc- 
tors of the Little Wonder Gas Lighter 
Company and the Imperial Hotel. 

The figures and the results are not 
on friendly terms. 

These notes are not the random jot- 
tings of an alarmist nor are they the 
frothy musings of an armchair statisti- 
cian. Broadcasting is in a precarious 
position. That is an obvious and de- 
monstrable fact. . 

Every ruse to get public reaction in 
something more than a puny measure 
has been unavailing; and advertisers 
paying fancy sums for the services of 
toll stations have, in many instances, 
been unable to reconcile the expenditure 
with results. As an object of exploita- 
tion, the announcer has become as bar- 
ren as & desert. His puerile harangues 
of by-gone days have been supplanted 
with the tasty morsels of deep-dyed 
psychologists; but even these have failed 
to make the public express itself. If the 
public does not write, one cannot send 
out one’s booklet, one cannot tell one’s 
dealers of the great interest shown in 
one’s product and one cannot, with any 
degree of certainty, determine what one 
has done for oneself i in the way of creat- 
ing good will. l 

While the improvements in broad- 
casting technique have not been over- 
whelming, they have been perceptible, 
and diligent investigation would reveal 
a still-growing list of listeners. 

The trouble is that the public has 
grown tired of writing and that is the 
price the broadcasters ask. Why should 
the public write? The responsibility for 
this thing rests with its Pittsburgh 
papas; with those who started it. Cer- 
tainly not with those who were induced 
to support it. 

The simple truth of the whole matter 
is that broadcasters are losing their in- 
centive. The game is not worth the 
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Wavelength Range 


35 meters to 3600 meters. 


Licensed under Hogan Patent 1,014,002. 


Full details given in our new 88-page free 


INC. 


Long Island City, New York 


Manufacturers 


GOLDEN-LEUTZ 
-Cables “‘Experinfo”’ 


Design by Charles R. Leutz 
catalog. Wire or write for your copy today. 


Sixth and Washington Avenues 


@. 
- 8 


Navy Model—Universal Transoceanic 


“MOST POWERFUL IN THE women 


MORE PROFITS 


for the 


PROFESSIONAL 
SET BUILDER 


E have an unusually 

Interesting proposi- 
tion to make to the man 
who is now building (or has 
the ability to build) radio 
receiving sets for resale. 


This is a real opportu- 
nity. Write to-day for full 
information. 


Gearhart-Schlueter Radio Corp. 


714 Voorman Ave. 


Fresno, California 


E 9 p | 
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Tube 


gour DETE set can be no bettor than its E 


CeCo Tubes give maximum results 

im clarity of tone. rich volume and long ute. 

our nated tests ( ts confirmed 2a Dy da abor- 

tories of national re utation) PROVE CECO 

TORES i SUPERIORITY —as detectors, as 
amp 


Buy CeCo Tubes whether your set takes one 

tube or eight. Now ready! cere Tubes with 

. new type Long PRONG BASE Also, power 

amplifier tubes, E (Dry Cell Ty Type ), F (Storage 

Battery), for last Louse of Audio "Frequency. 
Ask yourradio dealer 


C.E. Mfg. Co., Inc. 
702 Eddy St., 
Providence, R. I. 


š 94. 
EM ses 


B. R. 


abcock, Shenandoah, Iowa 
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253 MILES OF TELEGRAMS 


When station KFNF of Shenandoah, Iowa, recently celebrated its an- 
niversary, tt received this pile of congratulatory telegrams—over 200,000 


in all. 


candle. There are no evidences of panic, 
but an observer with anything like a 
sense of proportions cannot help but 
discern a growing uneasiness in the 
ranks of even the most faithful. The 
pressure on the Department of Com- 


merce for new wavelength assignments © 


has been considerably reduced and a 
surprisingly large number of studios 
were abandoned during 1925. 

If the present system of broadcasting, 
which at its best is a haphazard, unor- 
ganized effort, is showing unmistakable 
signs of decay, what has the broadcast 
listener to look forward to? 

While this Department has never had 
a record for crystal gazing, it cannot 
help but feel that broadcasting will sur- 
vive only as a public utility. This means 


that eventually radios will be rented 


like gas stoves and telephones and that 
the renter will be responsible not only 
for the entertainment but for the care 


of the instrument as well. The present 


situation cannot endure indefinitely. 
That is as plain as your gold tooth. 


The Lost Squawk 


Seated one day at the radio, 

I was weary and without smiles, 
And my fingers wandered idly 

Over the much-used dials,* 
I knew not how I was tuning, 

Or what I was dreaming there, 
But I struck one brand new station 


Like the sound of a jazz band blare. ` 


It linked all well-known squeals 
Into one horrid din, . 

And trembled away into silence 
As if it were loath to sin, 

I have sought, but I seek it vainly, 
That one lost squawk divine, 

Which came from the heart of radio, 
And entered into mine, 


an and count ’em! 


It may be that an announcer | 
Will speak through that squeal again, 
It may be that he will tell me, 
This is WAAM. 
—Catherine E. Dennis 


*Poetic License No. 6278. 
$ * 


Now You Write One! 


Now that the tearful pleading for 
mail has reached and moved all of the 
soft-hearted people in the country, our 
broadcasters who do a little advertising 
business on the side have gone back to 
one of the oldest tricks in the business. 
When you come right down to brass 
tacks, this trick amounts to nothing 


more than a lot of plain flimflamming. ` 


The trick is this: 

You, Dear Reader and Listener, 
know best what you like to hear on the 
radio. How can a poor broadcaster who 
doesn’t even know what you look like 
or what kind of toothpaste you use be 
expected to get up a program that will 
please you?. Isn’t that expecting too 
much? 

Just think of the hundreds of thou- 
sands of yous whom we are trying— 
yes, struggling—to please and you will 
understand that without your sugges- 
tions, we are lost. So sit right down now 
and write to the Harmony Boys and tell 
them what you want them to play. 

Unless you do this broadcasting isn’t 


_ really worth while. 


That is the new psychology of an- 
nouncing. The listener is made to feel 
like a Little Captain of Programs and 
unless he speaks and tells the poor 
studio managers what he wants in the 


_ way of music, all broadcasting is futile. 
* 


$ 


Horse: (looking at farmer with set of 
radio earphones on.) Well, of all the 
crazy harness, that’s the darnedest I 


. ever saw! — Life. - 


a 


— 


| A Breezy Program Feature 


: Ir’s nice to have so many pleasant 
, things to say this month. Once more 
the little bunch of violets goes to WJZ. 

You might begin to think that we are 
getting to be an old softy where WJZ is 
concerned. If you do, don’t let the 
thought keep you awake nights, because 
we are really the same old toughy and it 
would take a whole express train full of 
Sunday School teachers to reform us. 
As tough and touchy as we are, we can- 
not overlook merit. 

For several months now WJZ have 
been covering the bald spots between 
its features with news items of national 
importance. We must admit that this 
is a mighty fine way of using up spare 
time. 

Incidentally the news broadcast is so 
fresh and breezy that several very bad 
cases of pneumonia have been reported. 

k * 


One of the Three Best 
Stations 


Now that we have run off all of the 
disagreeable stuff, we shall get -out 
the old jimmy-pipe and be nice and 
pleasant. You know we really do like 
to be amiable and all that but if you are 
the least bit conscientious about your 
work as a writer of critique, it is practi- 
cally impossible to keep smiling from 
one paragraph to another. 

Going back over last winter’s broad- 
casting one cannot help but feel that 
WJZ made conspicuous progress both 
in the quality of its programs and their 
presentation. Modulation has been im- 
proved, power increased and, although 
Mr. Brokenshire is still untamed, we 
feel that WJZ is one of the three best 
stations in America. 

And the year before last we were 
thinking seriously of putting WJZ down 
on the “just fair” list! | 
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‘HOUSE YOUR 
Set In A Cabinet That Will Hold Batteries 


Panel size 21x10% inches, made of Solid Select 
Mahogany (excepting bottom and back). Varnished 
and hand-rubbed to a piano finish. Especially designed 
for the person wanting Individuality. 


Complete Cabinet including Extra Mounting board; 
overall length 3934”. Price $15. 00. 


HARDING MANUFACTURING CORPORATION 
1335 MAIN STREET, BUFFALO, N. Y. 


Save 20°50 
FREE RADIO CATALOG 


New | 
1926 Edition 


The Barawik Company, 
pioneers in radio, now offers 


HAWLEY! y STINE 
SAB 


BATTERY 


221, Volt un-acid everlasting 
rechargeable “B” Storage Battery Take Advantage of These Berens: 


$ 2: 9 5 includes Complete parts for S-Ç Rocelver.. 
chemical ii a LO 26 


`45 Volts $5.25, 90 volts $10.00, 112% 

volts $12.50, 135 volts $14 75, 157% 
volts $16.80. Truly the biggest buy 
today. Easily charged on any current 
including 32 volt systems. Any special 
detector plate voltage had. Tested 
and approved by leading authorities 

such as PoputaR Rapio laboratories. Write t today for our New 1926 Radio Catalog 
Over 3 years sold on a non-red tape 30 creations. ys please include name oF another 
day offer with complete refund if not radio fan when writing 

thoroughly satisfied. Further guaran- 
teed 2 years. Knock-down kits at 
greater savings. Complete “Hawley” 
“B” Battery charger $2.75. Sample 
cell 35c. Order direct—send no money 
—simply pay the expressman cost on 


circuit. 
Guaranteed rics type tubes 
V large B batteries 


If you are ji the market for any of the above, 
order direct from this ad, enclosing remittance 
and goods wiil be shipped you at once. All mer- 
chandise guaranteed. 


Send me my copy of your new Radio Catalog 
and Builder's Guide 


— 5 delivery. Or write for my free litera- 
S. R. Winters ture, testimonials and guarantee. Samé 
THE “BOOK OF REGRETS” day eumments: 


In this volume, in the Radio Section of the 

U.S. Department of Commerce, are recorded 

the unapproved applications for broad- 
casting liconses—nearly 500 in all, 


315 Washington Avenue 


B. HAWLEY SMITH 


THE BAR AW IK company 


Danbury, Conn. 
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TM 


Rosin Core 


tadio SOLDE 
a 


Sure is Safe and Simple 


Approved by 
Radio Engineers 


A Genuine Solder 


AAAA AAAA TAT 


CHICAGO GO SOL OLDER GOND; ANY 


MAANI 


Sickles Coil Set No. 24 for Browning-Drake 
Circuit. Price $7.50. ' 


SICKLES 


Diamond-Weave Coils 


(Trade Mark registered Aug. 4, 1925) 


| For 
Browning-Drake, Roberts, 


; 6 e +@ 
and Aristocrat Circuits 
The Sickles No. 18 A coil combination 
_is designed specifically for the Roberts Re- 
flex and other reflex circuits using neutral- 
ized radio frequency amplification, com- 
hined with regeneration controlled by a 
movable ticker. 
. The No. 25 coil ponibination is built for 
the Aristocrat Circuit, and it will also work 
admirably in all of the universal circuits 
using tuned radio frequency amplification, 
neutralized by the Rice Method and com- 
bined with regeneration. 


Send for descriptive catalog 


The F. W. Sickles Co. 


134 Union Street 
SPRINGFIELD, MASS. 
No. a Roberts Circuit 


No.24 Browning- 
No.25 Aristocrat.... 


The obverse of the medal; 
is two-and-one-half inches in diameter. 


this original 


The reverse; the name of each recipient 
will be engraved in the space provided. 


THE POPULAR RADIO 


Medal for Conspicuous Service 


TO every radio amateur, to every ama- 
teur experimenter and broadcast lis- 
tener, Te is instrumental in alleviating 
human suff nag or saving human life, 
directly y, throug 

recognition hereafter be extended in 


the form of a medal that shall be known > 


as “The Popular Radio Medal for Con- 


spicuous Service.” This medal is unique. 


within the realms of radio in that it shall 


be awarded, not for scientific achievement. 


or invention » but for service to humanity. 


To insure a fair and unbiased consideration of; 
all claims, a Committee of Aw has been ap-; 
pointed that includes five distinguished citizens’ 
PP international fame. To assist this Committee 
of Aw: an Advisory Committee has been ap- 
pointed that a numbers among its members some 
of the most eminent citizens of the United States, 
including representatives of many of our most dis- 
tin ed institutions. 
e conditions under which the medal will be 
awarded are here specified: 


1. The medal shall be known as, ie Popular 
Radio Medal for Conspicuo 

2. The medal shall be be awarded without discrimi- 
nation as to one age, race, nationality, color or 
creed, to those radio amateurs, radio experi- 
menters, broadcast listeners and other non- 
professionals through whose prompt and effi- 
cient action radio is utilized to perform an essen- 
fel art in the sry ete of human suffering or 

e saving of human life within the terri- 
torial confines of the United States and its pos- 
sessions, or in the waters thereof. 

3. The medal shall be awarded by a Committee 

- of Awards that shall not exceed five in num- 
ber. No member of this Committee shall be 
an employee, officer or stockholder of POPULAR 
Rapio, c., nor shall any such employee, 
officer or stockholder have a vote in the de- 
liberations of the Committee. 

4. An advisory Committee, which shall cooperate 
with the Committee of ' t Awards and which shall 
pe particularly charged with the responsibility 

recommendations for awards of this 
rola shall be made up of men and women who, 
because of their interest in the public welfare or 
because of their connection with institutions 
that are consecrated to public service, are in 
positions to bring to the attention of the Com- 
mittee of Awards the exploits of candidates who 
are within their own special fields of activity. 

5. The medal will be awarded for services rendered 
since Armistice Day, November 11, 1918. 

6. Recommendations or a may be submitted 

- to the Committee of Awards at any time and 

y any person. Every recommendation must, 
contain the full name and address of the candi-. 
date, together with a detailed account of the 
accomplishment on which the proposed award is’ 
based, and must be accompanied by corrobora- 
tory evidence from persons who have first-hand 
knowledge of the circumstances and whose’ 
statements may be verified to the satisfaction of 
the Committee a Awards. 

7. The medal will ‘be awarded to as many indi- 
viduals as qualify for it and at such times as 
the Committee of Awards may authorize. 

8. All considerations not specified herein-shall be 
Rk to the discretion of the Committce of 


All communications to the Committee of Juar 
may be addressed to— 


the medium of radio, - 


one psp hdaaat of the the eommitice of Awardi; Poru- 
ADIO ns 
West 43rd Street, neo a catia ee ee 


The Committee of Awards 


Hrram Percy Maxm, President the American 
Radio Relay League. ee 
E.F.W. Ainepenson, Chief Consulting Engineer 


of the Radio C ton of America. 
Mason GENERAL CHARLES McK. SALTZMAN, 
oe Signal ee of the Army. 
ADMIRAL W. A. MOFFETT Chief of the Bu- 


reau of Aeronautics, U. S. Navy. 
Dr. Jonn H. FINLEY, publicist and journalist 
Soerat oe E. E. Free, 627 West 43rd Street, 
ew York. 


Advisory Committee 


SENATOR James W. WADSWORTH, JR., of New 
OTR. 
Hon. Jonn Barton Payne, Chairman, American 


ed Cross. 
Apo.ps Lewisoan, Publicist. 
JupcE Ben S. cue of the Juvenile and Family 
Court, Denver, C 
Dr. J. McKEEN Catrett, Past President, Ameri- 
can Association for the Advancement of Science. 
Dr. J. H. DELLINGER, Past President, Institute of 


Radio Engineers. 

Far.tey Oscoop, Past President, American Institute 
of Electrical Engineers. 

C. E. Gronsxy, Past President, American Society of 
Civil Engineers. 


Dr. Darron C. MILLER, President, The American 
Physical Society. 

W. L. Apnorr, President, the American Society of 
Mechanical Engineers. 

W. J. HoLLAND, President, 
Commission, 

Groras K. Buroesss, Director, Bureau of Stand- 


Corin H. Lrvrnasronn, President, Boy Scouts of 


Carnegie Hero Fund 


America. 

DanieL:C. Bearp, Chairman, National Court of 
Honor, Bon Scouts of America. 

ee nme UIBÐ ARNOLD, President, Girl 

Dr. W. D. "HAGGARD, President, American Medical 
Association. ` 

K. A. BIckEL, President, United Press Asocia. 

na CoorER, General Manager, the Associated 

ress. 

H. P. Davıs, Vice-President, Westinghouse Electric 
& Manufacturing Company 

Dr, VERNON KELLOGG, General Secretary, National 
Research Council. . 

Jessn LYNCH D ATAN Past "President, Authors’ 
League of America. 

Prorrssor Gerora B. Peara, Dean of the Faculty 
of Applied Science, Columbia University. ` 
ecuador H. H. SHexpon, Professor of Physics, 

New York University. 
Wm. eae ATWELL, Grand Exalted Ruler, Order 
o. s. 


'Prortssor Epwin B. Wirtsox, Harvard University, 


National Academ emy Or cience. 
W: E. HarrNess, Vice-President, American Tele- 
phone d & Telegraph Company. 

WILLIAM, L. SAUNDERS, President, United Engi- 
neriie Societies. 

CoL. . Quiaca, Commander, the American 

ann R. Moas President, Kiwanis International. 
W.D. TERRELL, Chief Supervisor of Badio. Depart- 
ment of Commerce, Washington, D. 


-r 


AM Ww om 


`N 


In the World’s Laboratories 
(Continued from page 155) 
must be developed, he believes, for the 
generation and detection of such very 
high-frequency waves. 

The chief present obstacle to the use 
of waves only a few millimeters long in 
actual radio transmission, over short 
distances at least, is the difficulty of 
obtaining beams of these waves having 
any substantial intensity. Waves in 
this wavelength region have been pro- 
duced by a number of methods;* but 
they are always of feeble power. The 
new and needed apparatus, which Dr. 
Langmuir foresees, will consist, one may 
be sure, of some device by which these 


` extremely short waves may be produced 


in much greater intensity or by which 
the waves from a number of relatively 
feeble radiators may be concentrated 
into an intense beam, as is done when 
the light from several arc lamps 1s com- 
bined to produce the beam of a very 
powerful searchlight. 

Dr. Langmuir’s suggestion deserves 
a hearty second. This is a field which 
needs to be called especially to the at- 
tention of radio amateurs who have 
time and energy for new lines of experi- 
mentation. It may seem a long step 
from our present broadcasting range to 
the ultra-short waves in the millimeter 
wavelengths. It is really no longer, 


however, than the one which we have. 
- already made from the original radio 


waves, thousands of meters long, to the 
ten and fifteen meter waves which are 
now in successful use. The radio ama- 
teuts have been the chief agents in open- 
ing up the wavelength range between 
ten and one hundred meters. Let them 
be the first to try for the still lower 
waves which Dr. Langmuir suggests. 

The successful generator of these 
waves will consist, quite probably, of 
some totally new device working on a 
new principle. Nevertheless, there are 
three things, now known, which are 
worth trying. One.is the iron-dust gen- 
erator of Madam Glagolewa-Arkediewa, 
in which the resonators are tiny individ- 
ual filings of iron. Another is the device, 
tried years ago by the French experi- 
menters, of putting the entire oscillating 
circuit inside the vacuum tube, so that 
the length of the leads can be reduced. 
A third is the device of reflectors; a 
combination of a number of feeble 
oscillators of the iron-filing type or of 
the type of Nichols and Tear, with 
reflecting mirrors so arranged as to give 
a directed and powerful beam of the very 
short radiation. 

Still another suggestion, which is so 
little understood that no one knows | 


*Nichols and Tear A Neate radio waves as short 
as one-fourth of a m ee (one four-thousandth 
of a meter), see “The Shor test Radio Waves Ever 
uced by Man,” by E. Nichols, POPULAR 
Rapro for July, 1923, pages 25-20. Equally short 
wave have been detected in the radiation of a 
ercury arc mp, see PorpuLarR Rapio for ‘ee 
1925, ‘page 17 Madam Glagolewa-Arkedi 
ed ia. producing waves as short as pies 
tenth of a millimeter, sec Porunar Rapio for 
November, 1925, pages 464465. 


All apparatus advertised in this magazine has been tested and ap 


roved by PopuLAR RADIO LABORATORY Page 177 


RELIABILITY i is the keynote of radio reception in the well 
appointed home. And reliability, linked with true tone qual- 
ity, is the foundation upon which the success of RAYTHEON: 


B-power units has been built. 


The perfected B-power unit has joined the radio receiver 


with a source of inexhaustible 
power; power that flows with 
unceasing regularity from the 
huge turbine-driven generators 
in the central station. 


When your present set of B-batteries 
runs low and reception wavers, in- 


stall a RAYTHEON B-power unit. The | 
cost of B-batteries will pay a large . 


part of its price, and your B-battery 
troubles will be ended forever. — 


RA 


ee m m to - 


ac 


es TYPE B, 2s a full 
wave rettifying tube of ample 
capacity to eliminate B-batteries 
on even the largest ten-tube set, 


RAYTHEON B-power units are 
built by leading manufacturers 


and sold by dealers everywhere. 


ON 


“RAYTHEON MANUFACTURIN G COMPANY 
` CAMBRIDGE, MASSACHUSETTS 
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Startling! 


Two New Products by 
“GENERAL INSTRUMENT” 
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GENERAL INSTRU Se 
NEW YORK CORPORATION =! 


G. I. Shielded Units 
Are single stage T. R. F. Amplifiers used inter- 


changeably as detector or amplifier—increasing 
selectivity and sensitivity of any set— 


Can be used 


As complete receivers using I to 8 
tubes. 

To replace old tuning units. 

To add R. F. Amplification to any set. 


‘They cover entire broadcast band with absolute 
stability and increase amplification. Each unit 
a complete receiver in itself—with dial, UX socket 
and SFL condenser in a mahogany 'crystallined 
qn “can.” 
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G. I. Variable Audio 


Transformer 
A transformer that really matches the characteris- 
tics of the tube. 


For use in any set—in detector circuit, and any {or 
all stages of amplification. 


Easily adjustable—merely turn the knob until - 
reception is clearest and sharpest. No squeals, no . 


howls; just perfect reproduction. 


Write for complete literature on all 
G.I, Products 


GENERAL INSTRUMENT CORP. 


477 Broadway, New York 


whether it is foolish or not, is the idea 
that radio waves in this range might be 
produced directly from heat energy, 
without involving the oscillation of 
electric charges (in the usual manner) at 
all. In the neighborhood of a thousandth 


- of a millimeter wavelength, not. much 


shorter, you observe, than the waves 
produced by Madam Glagolewa-Arke- 
diewa, the waves of the ether-wave series 
consist of ordinary heat rays, like those 
received from the sun. Here lie, also, 
the “black light” or infra-red rays, rays 
just a little longer than those which 
affect our eye as red light. The longer 
waves of heat overlap the shortest radio 
waves. Nichols and Tear produced 
them both and measured both on the 
same apparatus, thus proving that the 
heat rays and the radio waves were the 
same. 

No one seems to have experimented 
importantly with the production of 
intense beams of the longest heat waves 
—which would be, of course, the shortest 
radio waves. Possibly some way can be 
devised to produce in this way, from 
some new variety of furnace, the 
stronger beams of millimeter waves 
which the use of these waves in broad- 
casting or in communication would 
require. 

In whatever manner these waves are 


produced, one chief obstacle to their 
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use will probably be the air. The rays 
of heat and of infra-red light are largely 
absorbed by. our atmosphere. Mauch of 


the heat of the sun fails, for this reason, 


to reach the surface of the earth. Arti- 
ficial beams of heat rays, like those pro- 
duced, for example, from an electric 
heater, are absorbed in passing only a 
few feet through air. In the upper 
regions of our atmosphere, however, the 
passage of these millimeter waves would 
probably be almost unimpeded. Even 
the waves of forty and fifty meter 
wavelength pass along the upperionized 
layer of the atmosphere with very little 
loss. The practical problem will be, 
probably, to get the millimeter waves 
up into this upper layer and down again 
out of it. But, if strong enough beams 
can be produced, possibly this problem 
cari be solved. For the first experi- 
ments it need not be considered. The 
work can be done over short distances, 
as it was at first with the waves in the 
ten to forty meter range. 


Static Writes Its Diary 


Mr. R. A. Watson Warr is already 
well known as one of the leaders in that 
small group of radio engineers who are 


' endeavoring to learn the exact facts 


about the great bane of radio, static, or 
to speak more exactly, of “atmospher- 
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AN AVERAGE PICTURE OF THE YEAR’S STATIC 


The average daily intensity of static; as indicated 
period of two and one- 
by. these charts, one for each . month of the year. 


automatic recorder over a 


might, marked ‘‘0000.” 


"1800 > and the allowing midnight by 2400.” 
_ Greenwich ttine, which is the official time of England. - 


Mr. Watson-Watt’s 
f years, is shown 
Each chart begins at 


Noon is indicated by “1200”; siz p.m. by 


“G. M. T.” means 
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ics.”* His latest step is the develop- 
ment of an automatic machine which 
writes a record, hour by hour and day 
by day, of the intensity and direction of 
the static impulses that arrive at a re- 
ceiving station. 

The apparatus works on the principle 
of a slowly rotating loop antenna, the 
directional properties of which supply 
the information concerning the direc- 
tion of the atmospheric. A magnetic 
oscillograph operates a pen which makes 
a mark on the chart, indicating the ar- 
rival of an impulse. ‘The position of 
this mark on the chart also indicates the 
direction in which the loop was pointing 
at that instant. Although the instru- 
ment is admittedly crude and subject 
to known errors, it unquestionably does 
give the most complete record obtained 
so far of the intensity and direction of 
static from hour to hour of the day. 
As Mr. Watson Watt well says, previous 
records of static have been very inad- 
equate samples; samples covering only 
those hours when the records nappened 
to be made. 

The data obtained for the direction 
of the static are not yet sufficient to tell 
us much beyond what we already know. 
Apparently there is still reason to be- 
lieve that much of the static, if not all 
of it, originates in areas where thunder- 
storms or similar atmospheric disturb- 
ances are going on. The distribution of 
static during the hours of the day is 
elucidated, however, by a considerable 
mass of data. The amount of: dis- 
turbance bears a close relation to the 


- hours of sunrise and sunset. In Eng- 


land, on long wavelengths, the static 
appears to reach a maximum about 
six hours after sunset. The minimum is 
at about four hours after sunrise. There 
is a second maximum about five hours 
before sunset and a second minimum at 
about the hour of sunset. 

Mr. Watson Watt suggests an in- 
ternational cooperative investigation of 


the hours, directions and intensities of ` 


static, along lines similar to those fol- 
lowed in this study. It is to be hoped 
that something of this kind will be done. 
Static is now the chief obstacle to trans- 
oceanic radio telephony. It is a great 
detriment to broadcasting. Facts which 
we can learn about it are sure to have 
practical value, as well as use for radio 
and geophysical theories. The cost of 
installing a series of automatic static 
recorders in several parts of the world 
would not be great and Poue be sure 
to be lo be repaid. 


Fæ an account of the earlier work of Mr. 
Watson Watt see PopuLaR Rapiro for February, 
19%, pages 205-206. 

f'The Directional Recording of Atmospherics,”’ 
by R. A. Watson Watt. A paper before the 

Wireless Section of the Institution of Electrical 

London, March 3, 1926. aon 

for this note i is from an advance Ao hea the paper 
by the Institution. e same meet- 

ing Mr. Watson Watt and Mr. J. Herd pre- 
sented another paper on ‘'An B aa Direct- 
iogoniometer,” in which similar prin- 

ciples were oe ota to the amatio registration 
of the direction of incoming Both 
pade be ed in the Proceedings of the 


Dear Mike: 


A. RADIO PHAN 


ANYWHERES, U. S. A. 


After reading some of the current advertise- 
ments on Loud Speakers, I feel all-puffed out like 
Do you remember three years ago 
when we came out with the "All Wood" Speaker and 
explained how the wood was the.cause of the mel- 


a Pouter Pigeon. 


low tones? 


they are all coming to it. 


Well, it looks like we were right for 
We haven't yet found a 


way to make them in large quantities by machinery— 
and equal to our hand-made product, so we are 
still producing "hand-made" Speakers. 


Write W. Keene Jackson, diè Sanford Bros., 30 
West Walton Place, Chicago, Ill., and get him to. 
tell you some of his experiences with the Tim- 


bretone in competition with other makes.. 


open your eyes. 


It will 


If you have any questions about Speakers, I'd 


like to try to answer them for you. 


PRECISION 
OCTAFORM COIL 


A new type of inductance used in 
the Cockaday LC-26 Receiver. 
The only coil that can be used in 
this set. Price $5.50. 


COCKADAY COIL $5.50 
(New Octaform Base) 


The fact that this coil was used in 


the Pao Tuner as designed 
by Cockaday, is significant 
yacomnidler of the accuracy and 
efficiency of Precision Coils. 


‘ PRECISION COIL 
SET 


No. 300 


For the new Or- 
thophase Re- 
ceiver descri 

in February 


Popular Radio. 
Price, per set of ` 
three, $7.50. 


Sincerely yours, 


POPULAR RADIO 
“HOW TO BUILD” KITS 


We carry every kit the Foputar Radio Laboratories produce with exactly 


the same partsas used in each 


ook-up. Write us for parts you cannot get. 


IMPROVED RAYTHEON POWER-PACK 


1 Raytheon tube......... $6.00 1 Bradleyohm No. t10— 
T ponnn transformer, No. 10,000 ohmS........+. $ 2.00 
Tere ee RE 7.00 I Bradleyohm No. 25— 
2 Dengan” choke coils, ee 250,000 ohms......... 2.00 
i Condenser Corporation I ght ca resistance, Ji 
com ina on con ens- 9 eeseaetpeoese pe ee Ree ee 
tElectrad resistance 
sad n ot i T mia: 1.25 mounting......seee0- 025 
I Condens Corporation t Hardwood base......... 0°35 
multiple condenser, I A ESAN binding post 
five units of 2,2,8, I | StfİD...ssssosossseeo -25 
E 44 mfd. respec- I pair gmail brass brackets. Io 
oE eana edea a 
I Atap socket......200> Total nc is gsewes ics $42.70 
COCKADAY LC-26 KIT 
1 General Radio variome- 1 Bradleyunit, 34 mecnm $ .75 
ter, type 269, equipped 3 Amperites No. Ia....... 3.30 
with rheostat knob....$ 5.30 I Amperite No. 112....... : .10 
1 General Radio rheostat, 5 Benjamin standard **Cle- 
type 214-a, 7 ohms, ra-tone”’. sockets...... 5.00 
sauipped with rheostat ' _— I Carter ingle cieciut jack, 
LAs uve wibtew ate ® a 2.25 ET E -70 
I Precision Octaform coil 2 Carter Sack switches, 
TA E EE EE 6.66 °°. o a r N T 2.00 
I Amsco special double unit 8 Eby Pinding posts...... 1.20 
condenser No. 1814 1 Fynur vernier contro 
each section .0003 mfa: 6.25 knob and dial........ 3.50 
I Micamod fixed condens- I1 Universal decorated pan- 
er, 00015 mfd........ -35 el, sig inches....... 7.50 
I Micamold. Axed condens- Blueprints..............- 1.00 
er, .00025 mfd....... -35 4Small tas brackets.. 
2 Daven resisto-couplers 1 Antenna connection 
(new type which in- block, 1x2 inches..... 
corporates .1 mfd. con- 1 Battery connection block, 2 1.75 
pamer concealed in 1x9 inches.......... 
EEE S E eevee 3.00 2 Large D Bra S ora keta 
I Amertran DeLuxe trans- = $Screwsand busswire...... 
former, first stage. .... 10.00 = Solid Walaue “Cabinet Pee 17.00 
Bradleyleak, % to 10 meg. 1.85 
3 Bradleyunits, x megohm 2.25 Total. .ccovesccseses $81.90 
COMPLETE PARTS FOR 
The SC RECHCEr coc conv cies ddan bn tieoce se se eebe ews eaeree $58.85 
Cockaday s-Tube « -Circuit Tuner........ cece ccccceccccc cane 42.50 
Power-Pack Am pna M EEE EA T T E EE R ule or aware lee 90.10 
The Orthophase eiver (Solid walnut cabinet). .........ss00. 73.00 


Precision Coils and Kits Are Absolutely Guaranteed 


PRECISION COIL CO., Inc. 


209 Centre Street, New York, N. Y. 
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NEW MODEL “T” CABINET 


Cabinets in stock—Model “T.” Have Piano 
hinge, and are full 8 in. and 10 in. deep inside. 
Illustration shows gold line decorated wood panel 
to match.—Price le. per square inch. 


Mahogany Mahogany _ Mahogany Mahogany 
Size Finis, tg 7 Size Finish an 


7x18-10 
0 7 


00 13 
7x30-8 13.00 15.60 7x30-10 14.00 17. 
McLaughlin Superhetered e.... $9.60 $12.00 
+HAM D ROBERTS 6.40 7. 


*With sloping front and fancy panel effect line 
grooves. 


New HOME Receiver Cabinet 
also for L-C 26, and Orthophase 


Mahogany or Walnut............0. $15.00 
Mahogany or Walnut Finish........ 13.00 
Shipping charges prepaid 


“CORBETT’S CABINETS” have been preferred 
for several years by quality set builders and are 
unquestionably superior in design and finish. 
They are backed by our guarantee to please ge 
Carefully hand-rubbed piano Gnish. ell 
packed for shipment. 


WRITE FOR Folder “P” showing advance 
1926-27 models for all sizes of radio cabinets 
consoles, tables and wood panels. 


Jobbers and Dealers write for discounts. 
CORBETT CABINET MFG. COMPANY 
St. Marys i 


Pennsylvania 
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YOUR OWN 
Without Capital 


Right now, there is an opportunity in 
your locality to profitably devote your 
spare time or all your time to a pleasant, 
easy and profitable business—one that does 
not require any training or capital. 


The publishers of PopuLar Rapnio offer 
you an opportunity to become their local 
Tepresentative to take care of expiring sub- 
scriptions and new subscriptions for Por- 
ULAR Rapio and four other popular maga- 
zines that they publish. 


SALARY AND COMMISSION 

All material will be furnished you free of 
charge and you will be paid an attractive 
commission and salary. 


Mail coupon for full particulars 


Pe Te ee et e eT e 


aTI TIL Tititirliisyriitrir tri it yyy y 


POPULAR RADIO, Dept. 66, 
627 W. 43rd St., New York City. 


Send me full particulars regarding your salary 
and commission offet to local representatives. 
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Earth Electricity 


(Continued from page 113) 


insulating supports but exposed freely 
to the air, the charge on it will leak 
slowly away. Just so, the negative 
charge on the earth itself leaks slowly 
away. Professor W. F. G. Swann, of 
Yale University, stated recently in a 
lecture before the Franklin Institute in 
Philadelphia, that if the negative charge 
of the earth were not continually re- 
newed ninety percent of it would leak 
away through the air in ten minutes.* 

A convenient way to think of this air- 
leakage of earth electricity is to imagine 
the atmosphere acting as a great poten- 
tiometer. The earth’s surface is one 
terminal, maintained at a negative po- 
tential. Some level in the upper air is 
the other terminal, maintained at a 
positive potential. Electricity passes 
between these terminals through the 
air. The air acts as the wire of the 
potentiometer. This “wire” varies in 
conductivity; being more conductive 
in the higher levels of the atmosphere 


“The Origin of the Earth’s Electric and Mag- 
netic Phenomena,” by W. F. G. Swann. Journal 
of the Franklin Institute (Philadelphia, Penna.), 
volume 201, pages 143-176 (February, 1926). This 
lecture, together with an earlier one by the same 
author before the same Institute, constitutes the 
best short sum of atmospheric electric phenom- 
ena with which the present writer is acquainted. 
The earlier address was ‘‘Unsolved Problems of 
Cosmical Physics,” published in the Journal, as 
above, volume 195, pages 433-474 (January, 1923) 
and reviewed in PopunaR Rapio for February, 
1924, page 300. 
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From a drawing by Arthur Merrick 


than it is in the lower. Accordingly, 
the fall of potential is greatest for one 
meter of the “wire” in the lower levels, 
next to the soil. It is less higher up. 
If you tap off a voltage from any given 
height in the air, it is the same as 
though you took off a tap from a certain 
distance along the wire of a potentio- 
meter. The potential of the tap will lie 
between. the potentials of the two ter- 
minals of the potentiometer. Just so an 
electrode in the air will be positive 
toward the earth’s surface and negative 
toward the upper air. 


Where Does All This Energy Come From? 


From this comparison it is apparent 
at once that the fundamental question 
of earth electricity is that of the source 
of energy. Whence comes the negative 
charge which is maintained so continu- 
ously on the earth’s surface and which 
leaks through the atmosphere to create 
the variations of potential with height? 

This question has never been answered 
satisfactorily. One answer, long con- 
sidered a plausible one, was the sug- 
gestion that very high-speed electrons 
are arriving all the time on the earth 
from outer space, possibly from the 
sun. It is possible to prove that if the 
speed of these incoming electrons is 


fR 


‘ile 


Q 
© 
$ 
ka 
. A 
e 


ONES 


SS SS 
INS A = 


HOW THE ELECTRICITY IN THE AIR IS MEASURED 
The water drops, falling from the metallic can, keep that can at the air 


potential at its height, 


ere fifteen feet. 
tween this level and the ground is indicated 
leaves of which stand apart by virtue of this potential. 


The difference of potential be- 
by the electroscope, the gold 
A block of 


sulphur forms the best insulator for the raised water can. The air 
~ potential fifteen feet up is usually about 400 volts. 
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ONE DAY’S RECORD OF ELECTRIC 


POTENTIAL ON THE EARTH 
This curve shows the variation of the earth’s 
electric charge hour by hour during an aver- 
age undisturbed day. The figures of the 
ieee scale indicate the difference of poten- 

tial for one meter of height, measured 
near the earth. 


high enough, almost as great as the 
speed of light, they will penetrate the 
earth’s atmosphere without being 
stopped by collision with the atoms of 
the air. These electrons would provide, 
of course, a negative charge for the 
earth’s surface and this charge would 
be continually renewed. 

It now seems probable, however, that 
this explanation is not the true one. In 
the address referred to above, Professor 
Swann reviews this and other sugges- 
tions. This one he rejects because special 
experiments designed to detect the sup- 
posed stream of electrons arriving con- 
tinually from space have shown no sign 
of its existence. Other suggestions he 
rejects for reasons equally cogent. He 
concludes, finally, that the only plau- 
sible explanation, for both the electric 
charge and the magnetic field of the 
earth, lies in a modification of our funda- 
mental ideas of electrodynamics. 

The usual equations by which engi- 
neers calculate the movements and 
properties of electricity assume that 
electric charges remain unchanged ex- 
cept as they may be neutralized by equal 
quantities of opposite charge. It 13 pos- 
sible, however, to make slight modifica- 
tions in the ordinary electric equations, 
which modifications are not otherwise 
unplausible, and which permit us to 
assume a slow and very slight disap- 
pearance of positive electricity within 
the rotating earth. This would leave an 
excess of negative electricity. It would 
explain just what we find, namely a 
continually renewed negative charge on 


the earth. 


In the July issue of PoputaR Rapio Dr. 

Free will describe the facts about earth mag- 

netism, why the earth is magnetized, the 

changes of earth magnetism and how these 
are believed to influence radio. 


PEECEES 
Storage! ‘Batter p 


TELLS AT A GLANCE 


1. When the battery needs charging. a ll 
2. When the battery on charge has a 
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Shows instantly whether your “AY 
Battery will operate the radio set. It 
also warns of approaching discharge— 
tells you whether the battery is good for 
a few hours’ emergency reception. 


Sterling Charge Indicator 


You can't go wrong with it. It can't 
get out of order or mislead you. It keeps 
you fully informed of your “A” power 


supply—vital to correct radio reception. 


No acid to spill or bother with. No time lest. No confusion. 
There is only one real Charge Indicator—a Sterling. Ask for 
it at your dealer's. If you can't be accommodated write 
direct to factory. 

Price No. 32 Sterling Charge Indicator $2.00 


THE STERLING MANUFACTURING CO, 
CLEVELAND, OHIO Dept. V. 
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Specializin 
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Cockaday Sets Now Made Easier to Build by Our New “‘Ready-to-Wire’’ Plan 


50% of Your Time, Work and — SAVED! ? 


RAYTHEON POWER-PACK 


exact parts used in 
building the Laborato Model. 


eae: s New LC- 26 men, 


1 General ones Variom- 
eter 


enser Corp. small combina- 
condenser comp 2 
.1 mfd. with a common 


det 
. multiple con- 1 Amsco Double Unit Con- 
2.2.8. + ing five unite of of No. 1814. 
. an respect- 
rminal. 


denser 
1 Micamold fixed Conden- i Eby binding ernier 
i ively y with a a common te i ser .00015 m 512 Fynur 
1 Braeileyoum No. 10—10,000 ohms i ser .00025 mfd 35 
1B ace? hm No. 25—-250,000 


control 


3.00 | 4 Small rack 
2 Pakete Connection 
ks 1 g pun Ixe: 


er, frst stag EN . Bloc 
Bradievleak ¥ to ion mes... n d | 2 Large Brass Brackets. 


35 
Š READY-TO-WIRE KIT, PRICE, 
COMPLETE KIT $4272 | WIRED COMPLETE ,,, sen, 


The following UNASSEMBLED and READY-TO-WIRE KITS in STOCK:— 


S-C RECEIVER |Best5Tube Superheterodyne 


t eg EIVER oe 
BOWER S RCE ATER McLaughlin Single Control Superheterodyne 
GENERAL RADIO UNIVERSAL 


HAMMARLUND - ROBERTS KITS 


Send for Free Catalog and Complete 
Information About Our Parts and Kits 


Inquiries from 
Dealers Invited 


Transportation Prepaid. One-third must accompany all C.O.D orders. Not insured unless insurance charges included. 
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GET THESE 
SIMPLIFIED 
BLUE 
PRINTS 
FREE 


You can have your choice of any one of nine 
POPULAR Rapio Simplified Blueprints with 
our new or renewal subscription for POPULAR 
10, accompanied by remittance of $3.00. 
These Blueprints will make it possible for you 
to bullid a tested and approved set, while 
POPULAR RADIO for 12 months will keep you 
in touch with the progress being made in radio. 
You, as a reader of POPULAR RADIO, know the 
many entertaining interesting and instructive 
articles that are pubiianed each month. Every 
issue some new item is sure to attract your 
attention. We promise that throughout the 
coming months POPULAR RADIO will hold more 
. and more of interest for Radio Fans. 


Ease, Economy and Accuracy in 
Construction 


; y make. it posaible for 
anyone, without previous knowledge of 
radio, to construct a highly efficient radio 
receiver. Each set of Biueprints consists 
of 3 prints as follows: 


Panel Pattern 


This Blueprint is the EXACT size of the 
actual set. So accurate that you need 
merely lay it on your panel and drill as 
indicated. You can readily appreciate 
the convenience of this Blueprint. No 
sealing or measur to do, no danger of 
runing the panel through faulty calcula- 
on. 


Instrument Layout 


Here again you have an actual size print 
of each instrument and b post and 
its exact location both on the panel and 
within the cabinet. Even the cabinet 
structure is clearly shown. 


Wiring Diagram 


The unusual feature of this Blueprint Is that 
it is an actual size picture diagram of the 
finished set. Each instrument and other 
parts appear in exact size and the wires are 
80 clearly traced from onescontact to an- 
other that you oan connect all terminals 
accurately without even knowing how to 
read a hook-up diagram. . 
Set No. 4—“Cockaday Four-Circutt Tuner with 
Reststance-Coupled Amplifier” as described: in 
the October, .1924, issue of POPULAR RADIO. 
`- Set No. 6—"Cockaday 8-tube Superheterodyne 
Refer Receiver” ag described in the. January, 
1925, issue of POPULAR RADIO. 
Set No. 12—"8-tube Superheterodyne with 
Single Control” as described in the October, 
1925, issue of POPULAR RADIO. 
Set No. 13-—" Raytheon Plate Supply Unit" as 
described in the November, 1925, issue of 
POPULAR RADIO.. - 
Set No. 14—"The LC-26 Broadcast Receiver" 
as described in the December, 1925, issue of 
POPULAR RADIO. 
Set No. 15—"The Orthophase Receiver” as de- 
ee in the February, 1926, issue of POPULAR 
RADIO. 


Set No. 16—"The S-C All-Wave Receiver" as 
described in the March, 1926, issue of POPULAR 
DIO. 


Set No. 17—"The Power-pack Amrlifier” as 
described in the April, 1926, issue of POPULAR 


Set No. 18—"“The New Home Receiver” as de- 
scribed in the June, 1926, issue of POPULAR 


. Use coupon below; indicate which set of 
Blueprints you want. 


POPULAR RADIO 
Dept. 69 
627 West 43rd Street New York City 
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MMA ee SS LL Sesh Un eM eH SLL SMU SU SSMU SM SM Sn OS SL TL 
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POPULAR RADIO, Dept. 69 
627 West 43rd Street, New York City | 


Enclosed is my remittance of $...... {n full 
payment for subscription, with Blueprints as l 
checked below, FREE. 


O Set Number 4 < 
O Set Number 6 
O Set Number 12 
0 Set Number 13 


C Set Number 14 Í 
O Set Number 15 | 
O Set Number 16 

C Set Number 17 l 


O Set Number 18 | 
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WHAT READERS ASK 


Conpvuctap BY Hua S. KNOWLES 


In justice to our regular subscribers a nominal fee of $1.00 per question is charged to 
non-subscribers to cover the cost of this service, and this sum must be inclosed with the letter 
of inquiry. Subscribers’ inquiries should be limited to one question or one subject. 


The Diagram and Parts for 


the Interflex Receiver 


Question: Is there such a thing as 
an Interflex circuit or one having a 
similar name? I enjoy experimenting 
with different types of circuits; and I 
should like to build one. As I just wish 
to experiment with it I would prefer to 
make the necessary coils rather than 
go to the expense of buying them. 

. —JAMES BRYAN 


ANSWER: You probably have reference 
to the Interflex circuit which has been de- 
scribed both in this country and in the 
British Isles. A circuit of this receiver is 
given in Figure 1. This particular set 
uses two stages of transformer-coupled 
amplification. Any type of amplifier may 
be added. 

The following parts are necessary: 

L1, L2 and L3—a special type of coupler 

used in this circuit; 

VC1—variable condenser, .0005 mfd..; 

VC2—variable condenser, 2-20 mmfds. 

(usual “balancing” type); 

C— fixed condenser, .00025 mfd .; 

R1—rheostat, Bradley or Filkostat; 

R2 and R3—filament control cartridges, 

Brachstats or Amperites No. 1A; 

Jl—filament control jack, double-cir- 

cuit type; 

J2—filament control jack, single-circuit 


type; 

AFT1 and AFT2—Audio-frequency 
transformer, first and second stage 
types; 

Det—crystal detector. 

The inductances, L1, L2 and L3, forma 

coupler similar to the type used in untuned 


VV 


Ans 


primary three-circuit couplers. The sec- 
ondary, L2, should consist of 46 turns of 
No. 22 DCC wire, wound on a three-inch 
tube about 34 inches long. Space 34-inch 
from the lower end (to which the filament 
is to be connected); and wind 8 turns of the 
same wire for the primary, L1. The 
tickler, L3, usually consists of a 25-turn 
honey-comb coil mounted on a threaded 
rod, which in turn is mounted so that the’ 
tickler may be moved from one end of the 
stator to the other. A knob is fastened 
to one end of the rod to provide a means 
of rotating it. The coil is so mounted at 
the other end that it rotates independently 
of the rod. Two flexible connections 
should be made to the tickler. 

The crystal detector should preferably 
be of the carborundum type so that its 
adjustment will not be critical and will be 
taniy permanent. 

The variable tuning condenser, VC1, 
may be of any type which has the proper 
capacity; but, as in any other receiver, 
the use of one which has something ap-. 
proaching straight-line-frequency char- 
acteristics will simplify tuning at the 
higher frequencies. The use of such a 
condenser does not increase the selectivity 
of the set, but merely “separates the sta-, 
tions” in a mechanical sense. That is 
greater angular rotation of the rotary 
plates is necessary at low-capacity settings 
to secure a given change in capacity. 

To adjust the receiver, tune in a station . 
that operates on 450 meters or so; and 
adjust the tickler until the set oscillates... 
Then tune inashort wavelengthstation; and 
adjust VC2 until the regeneration is suffi- 
cient to keep the detector just below the 
oscillating point. You will find from ex- 
perimentation the best setting for the 
tickler on DX stations. 
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THE CIRCUIT DIAGRAM FOR A HIGH-VOLTAGE 
PLATE SUPPLY UNIT 


Figure 2: The connections for the use of two Raytheon tubes for a 

high-voltage output. A standard two-step filter is used to smooth 

out current variations. It will be noted that the primaries of the 

transformers are connected in parallel while the secondaries are 
connected in series. 


A High-Voltage Raytheon 
Plate Supply Unit: 


Question: I want to build a high 
voltage plate supply unit to supply suf- 
ficient voltage and current to operate a 
UX-210 tube properly. I have some 
Raytheon full-wave rectifier tubes on 
hand and would like, if possible, to use 
them in the unit. The ‘“Power-pack 
Amplifier,” that was described in the 
April, 1926, issue of Popu.ar Rapio is 
much the sort of thing I want except 
that I don’t require as much current as 
this unit can supply, and that it uses a 
rectifier tube of the heated filament 
type. Is there any way of securing 
more than 180 volts (which is the maxi- 
mum I have seen advertised) from the 
type of unit that I wish to construct? 

—J.S. Brown 

ANSWER: A diagram of such a unit is 


shown in Figure 2. You will need the fol- 
lowing parts: 

T1 and T2—transformers of the step-u 
type which give a high voltage, suc 
as the Thordarson; 

ee cae C6 and C7—condensers, fixed, 
i S 

C1, C2 and C3—condensers, fixed, of 

he same capacity as normally used 
in these units except that they should 
be capable of operating continuously 
at 400 volts (flash test should be about 


2000); 
Li and L2—choke coils, any standard 
type for these units, such as the Thor- 
n. 


This arrangement consists essentially of 


two units of the conventional type con- 
nected in series to keep the voltage across 
each tube within the operating limits of 
the tube. This arrangement is recom- 
mended by the manufacturer of the recti- 


fier tube. 


The filter is a standard one of the same 
type as were used in the “Power-packs” 
except that high voltage condensers should 
be used. Note that the condensers should 
be tested at a voltage of approximately 
2000. The continuous operating voltage 
should be approximately 20 percent that 
of the ‘‘flash’’ test voltage to insure proper 
operation. 

The primaries of the transformers are 
connected in parallel. The secondaries 
are in series; and it is evident that the sec- 
ondary of one will have a potential differ- 
ence to ground almost twice that of the 
other. For this reason a transformer 
should be used which has a comfortable 
safety factor. 

e cores of both transformers and 
their shells, the cases of the choke coils 
and the condensers should all be grounded. 

Such a unit cannot be loaded as heavily 
as a single unit; and it will only supply 
20 or 25 milliamperes satisfactorily. This 
is sufficient to operate the UX-210, when 
properly biased. The supply voltage will 
vary with the load and with the voltage 
of the transformers; but it will be of the 
order of 350 volts. 

The high negative bias which is neces- 
sary for the UX-210 may be secured by 
using the drop in a resistance in the plate 
circuit of the tube. This resistance should 
have a value of approximately 1,000 ohms. 
This may be connected, as shown in the 
‘‘Power-pack Amplifier’ that was de- 
scribed in the April, 1926, issue of Popu- 
LAR Rapio or in this department in the 
February, 1926, issue. Shunt this re- 
sistance with a 2 mfd. condenser. 


THE INTERFLEX HOOK-UP 
Figure 1: The connections for the various instruments and parts 


that go into the makeup of the Interflex circuit. 
stal detector to obtain a combination of radio-fre- 


tube and 


The circuit uses a 


quency amplification and detection as well as two separate stages 
of audio-frequency amplification. 


AFT, 
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Parts used in the new 
“Home?” 
Receiver 


As designed by Wm. Bradley 


1 Set*of 3 Bruno-Bradley Coils.......... 
Amsco Universal Type AX-102 Tube 
Sockets............ceccccece 75 
1 Amsco Single 
ohms (B-102)........ccccececccees 


ser, .5 
3 Benjamin new-type S.L.F. condensers, 

00035 mfd............0.8. .25 ea. 15.75 
1 Marco Battery Switch, No. 144....... .00 


DG E E Kaa Dare wees 3.50 
1 Amperite No. 112.............. 000. 1.10 
1 Amperite No. 1A.........0cccccecee 1.10 


1 Dubilier Fixed Condenser, type 601, 


besoen ecooovoat ree eereevrernervsan 


eoeevevnseeo ene ewnsaseeeeeevseeoanetve 


1 Second-stage Amer. Tran. De Luxe 
Transformer,.............cccceee. 


3 Kurz-Kasch Aristocrat Dials...1.00ea. ` 3.00 
9 Eby Binding Posts.:............ 15 ea. 1.35 
2 Tait Brackets.............0.00000- 2.00 


pr. 
1 Insuline Decorative Panel, hard rub- 
ber, 8 x 22 inches.........csseccees 


$72.15 
Complete 


Compete €72,15 


Corbett Cabinet 
Mahogany or Walnut Finish ....$13.00 
Genuine Mahogany or Walnut. .$15.00 

Matt Orders Shipped the Same Day as Recetved 


HEINS & BOLET 


Radio and Electric Supply Corporation 
Wholesale and Retail 44 Park Place, New York 


Marvelous Radio 


Invention Increases (WA) 
Summer Reception 


| 
' 
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Summer no jn: inanan 
longor means |N 
putting your PHHH 
radio away. 
This new antennae gives you 
“winter clearness” during hot 
weather. Increases selectiv- 
ity, cuts down static. Own- 
ers say it’s worth $10. Price 
only $4. Write today for 
testimonials and full informa- 
tion. 


Fishwick Radio Co. 
137 Central Parkway, West 
Cincinnati, Ohio 


FISHWICK RADIO CO. 
137 Central Parkway West, 
Cincinnati, Ohio. 


wa 


f ) Please send full information. 
) Enclosed find $4. Please send one. 

Effarsee Antennae with money back 
guarantee. 
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ANNOUNCING 
THE New Type B o 


NATIONAL Velvet Vernier 
| DIAL 
the dial with the variable ratio 


This Dial will please vou because of its 
intrinsic beauty—ease of mountin ng (Ate any 
condenser)—its velvety, smoothness—no 
back lash—and because: it is the only dial 
that enables you sy pick your own ratio.. 
These are exclusive features possessed by 
Pine National. Write for Bulletin 109 


NATIONAL CO., Tne: 
W. A. READY, President 
110 Brookline St., CAMBRIDGE, MASS, 
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Build Your 
LC-26 


With the aid of 
Popular Radio 
Blue Prints 


It is Easy, Quick and Accurate 


aape LC-26 is the ideal all-around receiver, 
mbining unusually fine tone quality, select- 
ivity and Hustance-getting ability. with simplic- 
ity ve construction and operation. It operates 

any antenna from 10 feet to 200 feet long, 
indoows or out. 


In tests at Washington, C., the LC-26 
brought in over 40 stations ae one night. the 
farthest away being KGW, Portland, Oregon 

At Chicago, I1., the ee brought in KFI 
Los Angeles, ev ht for a week, and over 
60 other stations. F, New York, was 
heard clearly at eleven o'clock in th morning. 

At New Haven, Conn., it ought in 
wer at Miami Beach, ’ Florida, at 4:00 

well ag New York stations for which 

Row’ "Haven is a dead spot. 
AU reversion on the LC-26 is on me loud- 
speaker, as it has no phone connection ; 


POPULAR RADIO Blue Printa in 


page 188). 

If your local cn cannot supply you with 
Blue Prints of the LC-26, Midas be sen 
ser aid on seseloe of $1 iO par t. 


full description of the Tose. with detalled 
diveccons as to how to build a was published 
in December POPULAR RADIO 


POPULAR RADIO 


Service Bureau 64-A 
627 West 43d Street, New York 
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BROADCASTS 


Is Baseball Most Popular 
Broadcast Feature? 


In the remarkable development of 
daylight broadcasting during the past 
year, baseball is said to be the most 
popular feature. Probably more -than 
anything else, it was baseball along 
with football that brought broadcasting 
stations to realize what a good bet was 


_ being overlooked if they closed down 


during daylight hours. 


* * 


Facts and Fancies 
About Fans 


To what extent the information that 
has been brought out by the Congres- 
sional inquiry into the radio copyright 
problem is based on actual figures and 
to what extent they are based on per- 
sonal opinions remains to be seen. But 
here are some percentages that have 
been submitted for consideration: 

Paul Klugh of the Association of 
Broadcasters, said that 70 percent of 
the active broadcasting stations were 
now accepting advertising, using the 
revenue to pay for talent. 

Gene Buck of the Society of Authors, 
Composers and Publishers, claimed that 
90 percent of the composers were poor 
men, while another witness asserted 
that nevertheless they controlled 90 per- 
cent of the copyright music. 

The Society of Composers, it was 
declared, included 90 percent of the 
popular music writers. 

According to the American Telephone 
and Telegraph statistics, 50 percent of 
the 5,000,000 listeners own their own 
homes, 75 percent of them have phono- 
graphs and over 50 percent own pianos. 

* i 


Why Program Managers Get 
Grey-headed 


Waar a task faces the program man- 
ager of a broadcasting station who must 
keep track of which copyright pieces 
of music may be played and which may 


not, may be judged when it is-learned 


that no less than 21,850 musical com- 
positions have been copyrighted during 
the past three months alone. 


Radio Helps the 
Copper Business 
THE radio industry has more than 
doubled its consumption of copper dur- 
ing the last two years and is now ap- 
proximating a total of 10,000,000 pounds 
a year. 
* xk 


Is Radio Taxation 
Profitable? - 
Rapiro fans in Sweden are to have the 


license fees for receiving sets reduced 
in 1926. This is because the revenue 


_ to the Swedish Telegraph Administra- 


tion, which controls the broadcasting 
field in that country, has been more 
than satisfactory for the twelve months 
just passed. 

The net profits to the administration 
up to November, 1925, were 150,000 
crowns.. Up to 200,000 licenses were 
issued at that time. The Swedish 
Broadcasting Corporation has also been 
able to make a nice profit from the sale 
of these licenses alone. 

This extra profit is to be turned to the 
advantage of the listener, because it is 
proposed to have between 16 and 18 
stations in operation in Sweden by the 
end of the year. 


æ k 


England’s Broadcast 
Experiment Ends 


From now on the British Government 
will reign over the field which formerly 
was entirely in the hands of the British 
Broadcasting Corporation. At the ex- 
piration of the latter’s monopoly con- 
tract, a permanent broadcasting com- 
mittee was appointed to study and gov- 
ern the radio broadcasting situation 
throughout the British Isles, with the 
exception of the Irish Free State. 

Before the work of this permanent 
committee is felt, however, British fans 
will no doubt know how they will be 
affected. Another Government Com- 
mittee, of which Rudyard Kipling is a 
member, will draft plans for the future 
of England’s broadcasting. This com- 
mittee includes Government officials, 
as well as radio engineers and scientists. 
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1,644,325 Licensed Receivers 
in Great Britain 


ALTHOUGH there are a number of 
“radio pirates,” whose failure to secure 
a license would decrease the official total 
of British radio fans, there have been, 
nevertheless, 1,644,325 receiving li- 
censes issued so far. In December, 
1925, there were 69,593 licenses issued, 
which was an increase of several thou- 
sand over any other month of the year. 

When the grand total reaches the two 
million mark, Great Britain will prob- 
ably have more radio fans, per capita, 
than any other country in the world. 

As the broadcast stations are conve- 
niently located and efficiently cover the 
territory within their radius, crystal 
receivers are numerous. 

* R 


A Remarkable Transatlantic 
Radiophone Demonstration 


Ir is a little over twelve years ago that 
engineers of the U. S. Naval Laboratory 
at Arlington, Va., and of the French 
Signal Corps, at the foot of the Eiffel 
Tower in Paris, communicated for the 
first time by radiotelephone across the 
Atlantic. And it was a great feat. The 
second experiment of the series was 
recently accomplished when a four-hour 
telephone conversation, the 3,000-mile 
link of which was by radio, was success- 
fully carried on from London and New 
York. 

With a power of 100 kilowatts in each 
station, and using wavelengths of 5,260 
meters for America, and 5,770 for Eng- 
land, as perfect reception and transmis- 
gion,as with an ordinary telephone in- 
strument, was possible. 

The American transmitter is located 
at Rocky Point, Long Island, and is 
connected to New York City by means 
of land wire circuits. The receiving 
station in England is in Wroughton, 
from which the signals were sent to 
London by wire. The transmitting cir- 
cuit for England originates in London, 
thence to the high-power station at 
Rugby, thence, by radio, to Houlton, 
Maine, where the American receiver is 
located. Wires convey the messages to 
New York. 

The air line distance was about 3,400 
miles, and the total distance travelled 
by the messages in various circuits was 
probably another thousand miles. 

* & 


The Tallest Radio Tower 


A RADIO tower which, in its total 
height is two feet taller than the famous 
Eiffel Tower, will hold the new antenna 
of the German Ministry of Posts and 
Telegraphs’ station at Keonigswuster- 
hausen, near Berlin. The tower of 
aluminum is 828 feet above the ground, 
and has an antenna mast 58 feet higher. 
And it takes a half hour for the hardiest 
climber to ascend the 1,000 steps of the 
spiral stairway to the top of the tower. 


How the Boy Scout Earns the 
Merit Badge in Radio 


1. He must receive and send correctly 
not less than ten words a minute. 

2. (a) He must explain how to get in 
communication with another station. 
(b) He must explain how to send a 
message in proper form. 

3. He must tell in his own words the 
principal laws and regulations regarding 
radio communication. 

4. He must demonstrate at least ten 
of the radiogram abbreviations (Q sig- 
nals). 

5. (a) He must explain the purpose 
of a detector and adjust a crystal de- 
tector, using a buzzer to test its adjust- 
ment. (b) He must name two minerals 
used in crystal detectors. 

6. He must draw from memory, using 
correct symbols, a hook-up diagram of 
2 complete vacuum-tube transmitting 
apparatus, including generator or bat- 
teries, vacuum tube, condenser, tuning 
helix key, antenna, ground and the 
necessary protective devices. He must 
also describe each part of the apparatus 
and explain its function. He must ex- 
plain how to use a wavemeter in connec- 
tion with this transmitting apparatus to 
secure the proper wavelength of radia- 
tion. 

7. He must draw from memory, 
using correct symbols, a hook-up dia- 
gram of a complete receiving apparatus 
using a vacuum-tube detector, including 
antenna, two-circuit tuner, detector, 
fixed and variable condensers, resist- 
ances, batteries, phones and ground. 
He must describe each part of the ap- 
paratus and explain its functions. 

8. He must describe a vacuum tube 
and explain its three principal uses—as 
detector, amplifier and oscillator. 

9. He must explain the difference be- 
tween continuous wave, modulated or 
interrupted continuous wave and spark 
signals. He must explain how each kind 


- of signal is produced and how each kind 


is received. 

10. He must construct with his own 
hands a practical, working, receiving set 
and demonstrate its operation for re- 
ceiving signals from a station twenty- 
five miles or more away. 

11. He must explain how to install 
an antenna, how to connect it to the 
sending and receiving set, how to ground 
it properly and how to protect it against 
lightning. And he must state the Under- 
writers’ laws for safeguarding radio 
apparatus. 


A DISCRIMINATING burglar in New 
York is reported as stealing nothing but 
radio sets. 

xk * 


THE only woman who can be sure her 
husband really works when he says he 
does, is the wife of the radio announcer. 
And even she can’t tell what he’s up to 
while a selection is being broadcast. 


JEFFERSON 
"B’ ELIMINATOR 


Simplest 
to 
Build! 


POPULAR Radio tells about the 
Jefferson “B” Eliminator and how 
you can construct it easily at home. 


There are several advantages in the 
Jefferson Eliminator. It is the sim- 
plest to build. And it gives un- 
equalled results—silent operation, 
better reception, negligible current 
consumption. It can be used both 
for Raytheon tubes and filament 
tubes—a unique feature. 


JEFFERSON 


ESSENTIAL UNITS 


The “vitals” of this superior elim- 
inator come to you in convenient 
form. A Jefferson Transformer, 
Jefferson Chokes, 0.1 m.f.d. con- 
densers, lamp socket, cord and 
plug—all assembled in a compact 
black enamel case with terminals 
properly marked for connecting 
with larger condensers and rheo- 
stats. 


The result is simplified wiring, neat- 
ness, and perfect performance. The 
list price of this convenient Jeffer- 
son assemblage—$15—is no more 
than you would pay for a trans- 
former and chokes purchased sepa- 
rately. 


Build this Jefferson “B” Eliminator 
now. Ask your dealer for Jefferson 
Essential Units for “B” Battery 
Eliminators. If he does not have 
them, write us and we will see that 
you are supplied. 


Jefferson Electric Mfg. Co. 


508 South Green Street 
CHICAGO, ILL. 


Specialists in Electrical 
Precision Equipment 
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BAR AAROLANOIROAOEAOADAOONAZAOAE ARCANE RGR LOOTDN TONA 0NA ELL TA AE AAE 
YOUR 
INDIVIDUAL 
PROBLEMS 
SOLVED 


POPULAR RADIO maintains for the benefit of 
its readers a Technical Service Bureau and 
Laboratory, under the personal supervision of 
Laurence M. Cockaday which without 
charge, answer by personal letter any ‘question 
pro em or request for information submitted 
y a subscriber. This service is, howerer.: also 
available to readers, other than subscribera, at 
the @ very pominal rate of 50 cents the inquiry. 
ze pioase con connne your questions to 
one a cual su ting on one side of ma 
paper only, ly, ani aL de & self-addressed an 


ope. 
It is possible that your individual problem 
has been covered in an issue of POPULAR 


June, 1925 
—New Development in Vacuum Tubes 
—How to Build a Five-tube A-C Receiver. 
—How bs Draw Up Your Own Tuning Chart 
—Watt's Law in a Nutshell. 
—"What Set Shall I Buy?” 
First Instalim 


July, 1925 
—The Best 101 Hook-ups. 
What Set Shall I Buy?” 
Second Installmen 


t. 
—Broadcast Stations in the United States. 
—What’s New in Radio Apparatus. 


Se tember, 1925 j 
ow tho Air Affects Radio. 


harts fo teurs 
—Call Letters That Have a Past. 
Broadcasts. - 


November, B% 

—Radio’s Newest Instrument—the Photo- 
electric Cell. 

Her 39 Build the Raytheon Plate Supply 


—New Methods of Calibrating Your Receiver. 
—Practical Pointers About Transformers, 
—Multi-layer Pa 
December 25 
—How to Buia The New LC-26 Receiver. 
—How to Improve Broadcast eee aaa 
—What Every Radio =o Should 
Know About Condense 
‘How to Get It 


—"Truthful “Reproduction,” 
from Yo 

—Radio that Runs on a Beam. 

January, 1926 

—How we one the Most Out of Your LC-26 


—Some New and Useful Facts About Colls. 
-—~When Your Set Won't Work. 
—Straight-Line-Frequency Condensers. 
—What's New in Radio Apparatus. 
February, 1926 
—How to Reduce Distortion in Amplifestion. 
—Some Stun ts. 
important: ‘eines in Wiring. 
-—How to Cut Down Your ‘ = Bitay Bill. 
—Hints for Amateurs. 
March, 1926 
~—A New Theory of Wave Transmission 

Why an iliiammeter Ipereases 


y Is. 
—List of Broadcast Stations yin the U. 
—How to Build the 8-C Receiver for Snort 
and Long Waves. 


April, 1926 . k 
—How to Get an Operator's “Ticket. 
pal a Siralght ne Frequency Condenser 
—How to Bulld a Power-pack Amplifier. 
—The New “Crystal Pilot” 

and Operate a Low-Power 


itter 
—The Popular | Radio Medal for Conspicuous 
spe blag 


Ma 

a t Bs Draw up Your Own “Tuning 
=o to "Bulla the Improved Raytheon 
an Antenna Mast for $15.00. 


—Fifteen Ways to O Reduce Static. 
-Do Your Coils Broadcast? 


POPULAR RADIO 


Department 68 l 
627 West 43d Street New York 
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Pacific & Atlantic 


THE “RADIO PEN” IN ACTION 
By merely plugging into the loudspeaker jack of a receiving set, 


the apparatus shown above, Mr. C. Francis Jenkins 


the in- 


ventor, reports that ink drawings may be transmitted and recorded 
by radio in much the same manner as the more familiar 
telautograph machines. 


Who Causes All the 
Interferences? 


Among all of the sources of broadcast 
interference, broadcasting stations that 
interfere with each other cause 65 per 
cent of the trouble. Static causes 16 
percent of the marring of programs; 
fading accounts for 12 percent of the 
difficulties experienced by radio fans, 
and 14 percent are attributed to “other 
causes.” 

These findings are the result of a 
year’s work by some 100 Government 
listeners, located in every section of the 
country. Altogether 7,500 observations 
were made, and during those tests only 
33 percent of them were perfect to the 
extent of being completely free from 1 in- 
terference or difficulties. 

The observers used station KDKA as 
the index station. The distances the 
signals were heard and reported upon 
varied between 10 and 4,000 miles. The 
observations were made at 55 minute 
intervals throughout the year. 

Among the “other causes,” which 


contribute 14 percent of the interference, : 


were listed interference from other re- 
ceiving sets, amateur transmitters, com- 
mercial land and ship stations, and 


power lines. 
=æ * 


Predicting Radio “Weather” 


Ir may not be unusual for radio fans 
to receive from accredited stations re- 
ports very much the same as the U. S. 
Government weather reports in the 
morning mail, telling them how the radio 
weather is going to be for the evening. 
Interesting experiments have been car- 
ried out along those lines by J. C. Jen- 
sen, of the Department of Physics of 
the Nebraska Wesleyan University, 
which have been watched by Govern- 


ment Weather Bureau experts from 
Washington. 

Mr. Jensen has been able to prepare 
some forecasts of radio receiving con- 
ditions, as affected by weather relations 
with some success. A typical release, 
which is transmitted daily from station 
WCAJ, is as follows: “For Eastern 
Nebraska: Fine radio night, free from 
static. Best ranges may be expected 
from the south, southeast, and east. 
Fading will be experienced from the 
northwest.” . 

į 


Where Radio Customers 
“Build Their Own? 


THERE is one place in the world where 
the radio fan should be a contented 
soul, the radio workshop of Selfridge 
and Company, a big department store 
in London. There radio fans who have 
secured admission tickets from the 
store’s radio department may build 
their own sets under the instruction and 
supervision of set-building experts. The 
shop, which is open daily, is scheduled 
off into two sessions. There is no 
charge for the service. 

The system has been called “Wireless 


without Tears.” 
xk * 


One Receiver to Five 
Families 


ACCORDING to a recent survey of the 
radio industry, one out of every five 
families in the United States Owns 3 
radio set. 

In addition, the statisticians tell us 
that the radio sales have jumped from ::' 
$5,000,000 in 1920 to $500,000,000 in 


1925. 
But the most surprising announce- j; 

ment is that almost $15,000,000 were . 

spent last year on broadcast programs. 
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All a 
Educational Tests by Radio 


In addition to the effort of the Swed- 


ish Government Radio Service to teach 
English to its subscribers, it will give a 
“general knowledge” test feature of an 
educational nature. | 

An impartial board, made up of ed- 
itors from all sections of the press, is to 
frame a series of questions on geog- 
raphy, history, literature, current 
events and music. 
ask the listeners to identify famous se- 
lections of musical airs. 

The questions will be brosdeast. and 
fifteen seconds. will be allowed the lis- 
teners to write down their answers to 
each question, Then the correct 
answer will be broadcast. 

There are over 120,000 listeners in 
Sweden who will have ‘the opportunity 
to educate themselves in this novel way. 

* 


International ‘‘Radio Rights” 
of Authors _ 


So far-reaching have been the effects 
of radio that it has now become necessary 
to consider the international aspects of 
the authors’ rights and royalties, with 
respect to their broadcasting. 

In view of this, the Locarno Congress, 
under the presidence of Professor Bog- 
ler, director of the Zurich Conservatory 
of Music, has been engaged in consider- 
ing the best ways to solve the problem. 

A motion has been made and ap- 
proved, whereby the Society of Intel- 
lectual Development Branch of the 
League of Nations shall create a special 
international commission which shall 
specially study the questions of the 
rights of authors before the micro- 
phones, from an international angle. 


* % 


A Triple-Control of Broad- 
casting in Japan 

Wits radio broadcasting in the hands 
of three separate and competitive or- 
ganizations, one would think that the 
situation would be particularly bright 
for listeners of Japan. The Govern- 
ment, however, is seeking to amalga- 
mate the Tokio, Osaka and Nagoya 
companies, so that greater centraliza- 
tion of the broadcast work may be 
carried on. 

The Tokio Broadcasting Company, 
which operates the popular Tokio sta- 
tion, has been the most successful so far, 
having 146,000 subscriber-listeners. The 
Osaka station is supported by 40,000 
listeners and the Nagoya company 
numbers 16,000 supporters. 

* * 
A Record Two-way 
Communication 

An outstanding high-frequency devel- 
opment is contained in the report that 
the U.S. S. Black Hawk has held two- 


way communication with stations at 
distances from 7,000 to 12,000 miles. 
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“A” BATTERIES are OBSOLETE 


Wherever 110 Volts—60 Cycles are Available 


DAVY A’ POWER 


Steady, . 
Unfailing | 
“A” Current 
from the 
Light Socket | 


Price 


$62.00 
COMPLETE 
with 
2 Westinghouse 
Rectigon Tubes 
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ght Switc 
1—Marco Five—point Swi 


No Charger or Trickler 
Absolutely NO HUM! 


Simply plug DAVY “A” POWER in the lamp socket and it delivers 
full, constant ‘‘A’’ current. There are no liquids at all, no con- 
densers or moving parts to give trouble. 

DAVY ‘‘A’’ POWER is built to last for years—and to give thousands. 
of hours of faithful service without requiring attention of any kind. 
Contains a voltage regulator preventing your tubes from being 
injured or overloaded. 

For sets from 4 to 6 tubes 


FULLY GUARANTEED 
Write for Descriptive Literature 


THE DAVY ELECTRICAL CORPORATION 
' 505 COURT ST. BROOKLYN, N. Y. 


No Service 


Exceptionally fine results may be obtained with the 


B-C-L New Home Kit-$51:4 


A complete kit of parts, containing the following meritorious 
apparatus is offered to gain new friends. 
coat of 3 Bruno Bradley Coils. ee No. TA 
U AX-102 Tube Sockets 


O te No. 
i= —Amsco Single Rheostat with Dial, 20 ohms B-102) l Dunia Fixed ‘Géndenser, eye 601, .002 mfd. 
1—Amsco Single-Ciroult Jack. 1—Thordarson 6-1 Trans 


kets. 
tch. 1—Panel, hard rubber, 8x22 inches. 
1—Carborundum Stabilizing Detector Unit. 


| New Home Kit (Parts as used 2 ae $72. 15 


Diamond of the Air Kit 
The Diamond of the Air ereus u one of the main 
where soup of radio 
echnical men get together. Buch i fine ults have been 
with this Tomar KADIO five tube set that its . The parts 
Jr. coll, one 99 R.F., 3 


A has gronn to enormous proportions and 0 

ed of the world. Bruno Vernier Dials, two S.L.F. condensers, one 

e off a comiplees kit of which includes a Bruno light switch, which are all the cesentials. 

drilled. and engraved anel, Pes raotiy a9 $ Prios are ESTNE. NET A 

Herman Bernard esand n his o F Auxiliary , Kit contains a drilied 

The kit is complete in every “detail oven own to the graved panel aad sabe panel: Bruno brackets and 
eee shock absorbing bakelite sockets. 


last nut and bolt. 
Price...........-. CO 


Send for Special Bulletin No. es It will amaze you! 


B-C-L RADIO SERVICE, Dept. P, 221 Fulton Street 
N. Y. C., N. Y. 


Basic Diamond Kit 
The Basic Diamond Kit is reccramences ns 


7 
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Audio-frequency Amplification 
(Continued from page 140) 
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BUILD A 
NEW SET 
WITH 
SIMPLIFIED 
BLUE 
PRINTS 


LAURENCE M. COCKADAY has personally 
supervised the preparation of Simplified Blue- 
prints of nine of POPULAR RADIO'S most 
popular circuits. Each set consists of three or 
more Actual Size Blueprints; first a Panel Pat- 
tern; second, an Instrument Layout: and 
third, a Picture Wiring Diagram all simplified 
in the fullest sense of the word because 


The panel Pattern can be laid on the 
anel and all holes drilled as indicated. 
No yoe oe to do and oe accurate there is 


of panel through 
re ee y eatculation. 


The Tastrumeni Layout aoed o on th 
sub- ts you to in te by pin- 
pricks the exact ication of avery scere 


The peas Wiring repeal gives 
ent in t size. 


o symbols you can assemble 
part ‘and complete your 
with i no chance of error. 


Priced at $1.00 Per Set 


Set No. 4—‘Cockaday 4-Circutt Tuner with 
Reststance-Coupled re et yal (five tubes, dis- 
tortionless, two dials, automatic vacuum ‘tube 
control, as described in the October 1924 issue 
of POPULAR RAD 


Set No. 6—‘The Cockada 
. heterodyne pie Receiver” 
non-radia 
"in January 


8-Tude Super- 
ht tubes, two | 


rtion- 
625 issue of 


oe No. PE sae Super-heterod: with 
Single Control” (as described in October 1925 
issue of POPULAR RADIO). 
Set No. 13—" Raytheon Plate Suppl om ne 
really de enasi method tor ob btalning 

source ly as described in November 
ie issie of OPULAR RADIO). 

et No. 14—"The LC-26 Broadcast Recetver’’ 

ae (as described in December 1926 issue of POPU- 


Set No. 15—“The Orthophase Receiver” (as 
described in the February 1926 issue of 
POPULAR RADIO). 


Set No. 16—'‘The S-C All-Wave Recetver’’(as 
aeons in the March 1926 issue of POPULAR 


Set No. 17— e Power- gia Amplifier” (as 
FETSE in he he ont 1926 issue of POPULAR 


‘Set. No. gn The New Home Recetver’’ (three 
tu bes, two stages of radio-frequency-ampli- 
fication with crystal detector, as d cect? in 
June, 1926 issue of POPULAR Rap10) 


Full constructional and parts details for 


these Receiving Sets will be found in the 
issue of POPULAR RADIO indicated. 


Back issues of POPULAR RADIO will 
be furnished at the rate of 35c a copy. 


POPULAR RADIO 
Department 64 
627 West 43d Street, New York 


SS a a 


POPULAR RADIO, Inc., Dept. 64. 
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Doe AbAOBNAONCORAC IONTIOELONODOCIOADTAOOANAGCDONCAPOOOONAAC JOOCAANZAORTACIOAASOTOOLOOC AOORCOARONIPOCDOSANACONAORACIOLAONOOOLOOATOTOOOOLAONOOCJOACRAOREOOCREACEONAOONAORACIORACONAOROAOCAAOOIOAAROLEOECTAACACOOOLOOCE BOOLAOLOCOACACOOANUAODOCRICTOOCOADANOOTOCDNAONANDANOMOEDOOMRAACONCOOCLANAOONEORAACDOOOONAOAOAONC AOCOENARDAONAE IOOOMMONOONNAE 


Came ame n u um u e e ee all 


] 627 West 434 St., New York City | 

| DAte......ccecceeneee Owes | 
Enclosed is my remittance of 8........00........... 

l which kindly ge send me Blueprint Set (8) PREA l 
of Panel Pattern, Inst t Layout and Wiring 
Diagram as t hecked bel 

l © Set Number 4 O Set Number 14 l 
O Set Number 6 g Set Number 15 

l O Set Number 12 O Set Number 16 l 
O Set Number 13 O Set Number 17 

l (1) Set Number 18. l 
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permits us to recognize differences in 
tone, and so to distinguish between 
notes of the same pitch played, for 
instance, first on a violin and then on a 
flute. Just insofar as our amplifier 
magnifies these various harmonic fre- 
quencies faithfully will we be able to 
recognize the original sounds. © 


Requirements in Amplifier Design 

Our conclusion is, then, that an ideal 
amplifier would magnify uniformly and 
sufficiently from 16 to 16,000 cycles, 
but that a practical outfit need not be 
required to go below 64 cycles nor above 
6000 cycles per second. It must, 
however, within this range, give ade- 
quate and constant amplification. Such 
an amplifier, when used with a good 
loudspeaker (one that has a correspond- 
ing frequency range of uniform repro- 
duction), will reproduce radio speech 
and music of a natural quality that will 
astound listeners who have been accus- 
tomed to the varied kinds of muffled or 
shrill sounds which are given off by 
most radio receivers. If you install an 
amplifier-speaker of this sort, you may 
expect most of the people who hear it 
to say they did not know radio was 
capable of producing such good music. 

The three things that are necessary, 
as practical matters, to get amplifier 
operation of this desirable kind are: 


(1) The use of tube coupling apparatus 
that operates efficiently from the 
lowest to the highest desired fre- 
quencies. 


(2) The elimination of tuning or reso- 
nant effects (often produced by by- 
pass condensers) or feed-back con- 
ditions in the audio system, either 
of which would tend to exaggerate 
the response at certain pitches or 
frequencies. 


(3) The provision of vacuum tubes 


sufficiently large to handle the 
maximum power without over- 
loading, together with adequate 
power to operate them efficiently. 


The Frequency Characteristic 


Taking these up in order, the question 
of how the audio amplifier tubes are 
coupled to the detector, to each other 
and to the speaker is of prime im- 
portance. 

To get sufficient volume to fill a good 
sized living room, it is desirable to use 
either two transformer-coupled tubes or 
three resistance- or impedance-coupled 
tubes. The resistance-coupled ampli- 
fier, when carefully designed, is probably 
most nearly uniform in amplifying 
power over a wide frequency range; but 
a number of the outfits that have been 
offered for sale do not have desirable 
characteristics. Some of the modern 


audio transformers give even better 
results than the average resistance- 
coupled or impedance-coupled arrange- 
ment; and in general they have the ad- 
vantage of simplicity and tube-and- 
battery economy. However, to get good 
results you must use good transformers. 
All good transformers seem to be rela- 
tively expensive; but it is not so certain 
that all expensive transformers are good. 

The matter of resonant periods is 
mainly dependent upon how fixed con- 
densers are associated with the trans- 
former coils. Except as a radio-fre- 
quency by-pass around the first primary, 
none should be used; and even here the 
size of condenser must be chosen care- 
fully with regard to the type of trans- 
former used. In resistance- and im- 
pedance-coupled systems this effect is 
not so prominent, for the tube-linking 
condensers should be of large size (2 
microfarad) despite the economy of 
smaller values. Artificial augmentation 
of resonant effects by audio feed-back is 
usually indicated by a tendency of the 
amplifier to ring or sing. It is often 
caused by “microphonic” detector or 
radio amplifier tubes, in which case it 
may be cured by replacing the tubes at 
fault. Where it persists because of 
battery coupling, large by-pass con- 
densers are often of assistance. 


Why Power Is Needed 


Perhaps the least recognized, of the 
three essentials stated above, is the third. 

Most radio designers and users have 
gone on the principle that a tube large 
enough to reproduce violin music at. 
moderate intensity is powerful enough 
for any purpose. The fact is otherwise, 
for, in order to reproduce the low tones 
that are so essential in a musical back- 
ground, the final audio-amplifying tube 
must be able to stand relatively high 
instantaneous voltages without being 
overloaded. If it cannot do this, the 
music will sound broken or distorted 
whenever deep or loud tones come 
through, or else the lower tones will be 
partly suppressed. This is true even 
though the average volume is made no 
greater than that desirable for the 
average living-room. It becomes par- 
ticularly evident when the outfit is 
called upon to deliver still greater 
volume. 

The solution of this problem is the use 
the newer and more powerful tubes for 
the final audio stage. The UX-112 will 
doformoderate volume; but the UX-210, 
used with 300 or 400 volts in the plate 
circuit, is much better. The larger 
tubes supply reasonable reserve power; 
and operation with them gives one the 
comfortable sense that nothing is being 
strained. Yet the ability to produce 
great volume is there for use when de- 
sired—for instance to play dance 
music. The situation is comparable to 
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that in driving a high-powered motor. 
One may seldom want to make 70 miles 
an hour, but the same reserve power 
that makes it possible on demand has 
the effect of providing greater flexibility 
and comfort at lower speeds. 

The selection of the loudspeaker is 
every bit as important as the design of 
the amplifier; but it is based upon con- 
siderations too extensive to be treated 
in this short article. You will get the 
best results by using the best cone- 
type speaker you can buy, in conjunc- 
tion with a powerful and well-balanced 
amplifier. gaa | 

In selecting your speaker, be sure 
that you hear it driven by a proper 
amplifier; otherwise you may be misled, 
for a good speaker will show up the 
defects of an unsatisfactory amplifier 
by giving poor reproduction when con- 
nected with it. 

e Yet the same speaker used with a 
correctly designed amplifier may give 
practically perfect speech and music. 


DX Fans on the Warpath 


_ “LISTENERS boycotts” are new, but 
they are understood’ to have won a 
“silent evening” in Chicago for the 
long-distance fans. Now in California 
fans are threatening not only to boy- 


cott station KQW, which refuses to keep - 


silent during the DX period, but also 
all Santa Clara Valley products. Sta- 
tion KQW, which is located in San Jose 
and is said to represent the local agricul- 
tural interests as well as a church, ap- 
pears to be in a serious situation. 
Through this very station considerable 
money has been spent to popularize the 
products of the local district. How long 


_ ‘the supporters of KQW can withstand 


a boycott on their products is prob- 
lematica]. It is already in effect, ac- 
cording to a report which states that 
long-distanceradioset manufacturersare 
also being injured by the ruining of the 
DX period. 


Changes in the List of 
Broadcasting Stations 
in the U.S. 


These corrections and additions to the list which 
was published in the March, 1926, issue of POPULAR 
Rapio (together with the changes which have been 

ished in succeeding months) make the list correct 
as of April 20, 1926. Further changes will be pub- 
lished each month in this magazine. 


STATIONS DELETED 

KFVR Denver, Colo. 244 
KFXM Beaumont, Tex. 227 

CHANGES IN CALL LETTERS 
KOE Portland, Ore., change to KOIN 

| Camden, N. J., change to WCAM 

WGWY Minneapolis, Minn., change to WDGY 
WJ8G Greensboro, N. C., change to WNRC 

CHANGES IN WAVELENGTHS 
KOP Portland, Ore., 212.6, change to 319 
WOBX Orono, Me., 252, change to 234.2 


CHANGES IN LOCATIONS 


Kirkwood, Mo., changeto St. Louls, Mo. 
tWelcome, Minn., change to Fairmont, Minn. 


Transmitter in Kirkwood, offices and studios in St. 
{Transmitter only, changed to Fairmont. 


KMOX 
KFVN 
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TRF-120 
Tuned R.F. Kit with 
Brackets $12.00 


A4 Better Coil for Any et 


TRE-129 Greater distance and power—and per- 
Tuned R.F. Kit. .... $12.00 fect Selectivity, in any type of set— 
Aero Coils will best fill your needs. 


The amazing performance of these in- 
ductances is due to their patented con- 


RFR-110 
R. F. Regen Kit..... 11.00 


__ ae struction, which gives them a lower 
3 Circuit Tuner...... 8.00 high frequency resistance and distributed 
OS-55 capacity than others. At your dealers. 


or direct from us. 


| AERO PRODUCTS, INC. 


1768-1772 Wilson Ave.,. Dept. 15, 
| Chicago | 


AERO COI 


What Users Say: | 7 
“Waterloo, Ia. 1 


Electric Co. AE 


Wave Trap Coil.... 4.00 


LWT-125 
Low Wave Tuner Kit 12.50 


is posg- 
fresh s. piintain with 


N. Y 
F March 9, i926 
Dear’ Ba Electric Co," $ 
ou 
wonderful ani nator fa 


j year. Lasta int voltage.) Cost 
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Enclosed fine 
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COMING! 


Next month we 
will announce 
the greatest 
achievement in 


Radio! 


Watch for it! 
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Y.T. Socket 
No. 2 


Black Composition 
Base *'Push-type 
Design” 


U X Tube Socket. 


This new push-type socket is 
designed for use with the new 
tubes with U X Bases. 


Contacts of Phosphor Bronze 
insure a smooth self-cleaning and 
iping contact. The lamps are 


wp 
held rigidly in place. 


Circle F V. T. Sockets are of | 
the most modern design and only 
the best materials and workman- 


ship are employed. 
Ask Your Dealer 


MED, BY 
CIRCLE F MFG. CO. 


Trenton, New Jersey — 


THis de 


pa 
and the approved developments in radio equipment. Only such apparatus as has been tested 


| WHAT'S RADIO 


riment is conducted. by PoruLar Rapio LAaBoraToRY for the purpose of keeping 
the radio experimenter and the broadcast listener informed concerning the newest inventions 


and endorsed by the Laboratory is noted in these columns. 


wa ae -© Name 
Description: In this unit is combined in 


AN ULTRA-COMPACT VARIABLE 
CONDENSER 


N ame of instrument: Variable condenser. — 
Description: In this condenser the plates 


are probably spaced more closely 
other condenser on the 


than in an 
They are mounted in milled 


market. 
slots.in a solid rotor. Stationary 


plates are also mounted on a milled 
section of metal that is supported by a 
strip of insulation which also carries a 
metal shield. The frame of the con- 
denser is of die-cast aluminum fitted 
with bearings and provided with a 
stop that allows the rotor to turn only 
through the prescribed arc that is 
necessary for operation. The metal 
parts except the frame are gold- 
plated. The condenser is of the 


straight-line-frequency type. 


Usage: In any radio-frequency circuit for 


tuning. 


Outstanding features: Extremely compact. 


Neat in appearance. High efficiency. 
Electrostatically. shielded. Straight- 


line-frequency tuning. 


_.| (Further details furnished on request.) 


A NEW DETECTOR UNIT 


of instrument: Carborundum crys- 
tal detector. 


very handy form a fixed carborun- 
dum crystal mounted in an inter- 
changeable tube, a small flashlight 
battery that is mounted in special 
clips and a potentiometer of suit- 
able resistance for applying the 
sensitizing voltage to the c ‘ 
The unit will be found extremely 
effective as a rectifier or a detector 
following a stage or a number of 
stages of radio-frequency amplifica- 
tion, or simply as a detector in a 
crystal set. The potentiometer 
helps to sharpen tuning and helps 
to stabilize ordinary radio-fre- 


quency receivers. 


Usage: In a receiver as a rectifier or detec- 
r 


Outstanding features: Compact form. Good 
otentiom- 


sensitivity. Adjustable P J 
eter that will control effective re- 


sistance. 
(Further details furnished on request.) 
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_ Apparatus Approved by Popular Radio 
This list of apparatus approved by the Poputar RADIO LABORATORY 
will-be continued as a part of the WHAT'S NEW IN RADIO 


ll 
department until all instruments, parts and complete sets have been 
included, The listing is alphabetical by manufacturer’s name and 
the installment in this issue includes only the letters L through M. 


AERIALS 
Spring aerial and counterpoise; Mack Co. 
Complete acrial kit; Leslie F. Muter Co. 


AMPLIFIERS 
Complete S- 
Muter Co. 
AUDIO-FREQUENCY TRANSFORMERS 


Audio-frequen 
former Co., Inc. 


Audio-frequency transformer; Marle Engincer- 


ing Co. 


stage resistance amplifier; Leslie F. 


transformer; Liberty Trans- 


“Marco” audio-frequency transformer; Martin- 


Co. 


Copeland 
Audio-frequency transformer; Maxum Radio & 
Electric Co. 
ymphony transformer; Modern Eleo- 
o. 


Modern-S 


tric Mfg. . 
ern reflex transformer; Modern Electrio 


Muter 
Muter Co. 


BATTERIES 
"Red Seal” dry battertes; Manhattan Electrica] 


Supply Co. 


i 
ks! 
SS 


Ñ 

X 
©. 
N 
X 
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Mfg. Co. : 
audio-frequency transformer; Lealie F. 


a eh 


All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY 


Page 191 


BATTERY CHARGERS ‘AND RECTIFIERS 
Ful-Ware battery chargers; Liberty Electric 
Corp. of N.Y. 


BATTERY ELIMINATORS 


Mayolian B-supply; AC transformer unit, type 
601; Bes filter unit, type 602; Mayolian Radio 


“Bir boni eliminator; Morrison Radio Corp. 


CRYSTAL DETECTORS 
Wonder fixed detector; Lego Corp 
Mar-Co. crystal detector; Martin-Copeland Co. 
Miller-B-Metal crystal; A. H. Miller Radio Co. 
Argentite crystal; Mineral Products Co. 
“M.P.M.” crystal; M.P.M. Sales Co. 


DIALS 


Mar-Co vernier dial; Martin-Copeland Co. 

A. J. vernier dial; Mydar Radio Co 

“A eearar BE micrometer control; My ar Radio 
orp 


FIXED CONDENSERS 


“Micamold” condenser; Micamold Radio Corp. 
ec mica fixed condenser; Leslie F. Muter 
Oo. 


GRID-LEAKS AND RESISTANCES 


Elkay resistor; Langbein & Kaufman 
Mar-Co grid-leak:; ee Copeland Co. 


eernioly fized resistors; camold Radio 

orp. 

“Me-Am-Co" grid-leak; Michigan Elec. & 
Mfg. Co. 

HEADPHONES 


Lark head phone; Leich Electric Co. 
“Red Seal” headset; Manhattan Electrical Sup- 


ly Co 
depart phone; Moss-Schury Mfg. Co. 
Mozart-Radioceiter headset; Mozart-Grand Co. 
Murdock phones; Wm. J. Murdock Co. 


` INSULATORS 


Insulators; M. & M. Co. 
Antenna lead-in insulator; Leslie F. Muter Co. 


JACKS 
Duo-stage jacks; Leich Electric Co. 
Mar-Co Sh 
Non-solder jack; Metro "Electric Mfg. Co., 
**Murdock"’ plug jack; Wm. J. M ock ta 


KITS 


Superheterodyne kit; pes Electric Corp. 
Lincoln kit; Lincoln Co 
Resistance-coupled amplifier "hits Micamold 
Radio Corp. 
KU-54 one-dial kit} Mohawk Electric Co 
é- -tube superheterodyne kit; Moskowitz & 


Complete aerial kit; Leslie F. Muter Co. 


LIGHTNING ARRESTERS 


Lightning arrester; Leslie F. Muter Co. 
tan arrester; Leslie F. Muter Co. 


LOOPS 


Lincoln collapsible locp; Lincoln Radio Corp. 
aie i map-loop; Manhattan Electrical 
Supply Uo 

Folding loop aerial (with couplers}; Marion 
Electrical Mfg. Co. 


ENC BS AND DIALS 
‘Knobs and dials; R. Mitchell Co. 


LOUDSPEAKERS 
The Talking Book; Listen-in Publishing Co. 
agnaror reproducer; Magnavox Co. 
Manhattan loudspeaker; Manhattan ‘Electrical 
| Supply Co. 
orrison loudspeaker; Morrison Laboratories, 


Meer lnsdspeaker Mosart-Grand Co. 

Atlas” loudspeaker; Multiple otio Prod- 
ucts Co., inc 

“ Murdock” loudspeaker; Wm. J. Murdock Co. 


ur-gr-p jack; Martin-Copeland a: 


“Music Master” loudspeaker; Musio Master 
Corp. 


MISCELLANEOUS ACCESSORIES 


, Terminala; Liberty Transformer Co., af 
“Bull Dog” mast seat; Mast Seat Mfg. 
Choke Coil; Mayolian Radio Mfg. 
Step-up transformer; Mayolian Radio Mfg. Co. 
Saddle ground clamp; Mertz Specialty, Co. 
Battery connectors; R. Mitchell Co. l 
Antenna tensionator; R. Mitchell Co. 
'Fluxite;.Mohùnarch Products Co. 
Morrison toner; Morrison Laboratories, Inc. 
B-Radicator; Mu-Rad Radio Corp. 
Instant adjustable ground clamp; Leslie F, 

Muter Co. 

Resistance mountings; Leslie F. Muter Co. 


PANELS 
Panel; Marshall-Gerken Co. 


PHONE PLUGS 


Lark plugs; Leich Electric Co. 

Mar-Co switch plug; Martin-Copeland Co. 

Mar-Co multi-plug; Martin-Copeland Co. 

Automatic shock-proof phone plug; . Leslie T. 
Muter Co. 


sabe bhi tae ATTACHMENTS 
ea? phonograpa attachment; Manhattan 

Red Seal Supply Co. 

Loudspeaker '‘Mocking Bird” unit; Morrison 
Laboratories, Ino. 

“Atlas” phonograph allachmenk; Multiple Elec- 
tric Products Co., 

apie val ahonograoh attachment; Mydar 
Radio Corp. 


POTENTIOMETERS 


sale armorclad potentiometer; Martin-Cope- 
0. 


POWER AMPLIFIERS 
Magnavor power amplifier; Magnavox Co. 


RADIO-FREQUENCY TRANSFORMERS 


eae Langbein & Kaufman Radio 


o. 

Special air core radio-frequency transformer; 
Liberty Transformer Co., Inc. 
odio a anune transformer; Marle Engineer- 


Radio frenuancy transformer; Maxum Radio & 
Electric Co. 
' Superformer; Moskowitz & Herbach 
Radio-frequency transformer; M.P.M. Sales Co. 


RECEIVING SETS 


Elkay Super-Selector receiver; Langbein & 
ufman Radio Co. 

Unt-Control receiver; Le Mor Radio, Inc. 

Liberty Sealed ae Receiver; Liberty Trans- 
former Co., Inc. 

Arborphone receiver; Machine Specialty Co. 

Magnavoz broadcast receiver; Magnavox Co. 

Marwol A-1 receiver; Marwol Radio Corp. 

Cp receiver; Mercury lectric 

O 

Mercury receiver; Mercury Radio Products Co. 

Metrodyne Super-Five receiving set; Metro 
Electric Co. 

Michigan receivers; Michigan Radio Corp. 

Miraco Ultra 6-receiver; Midwest Radio Corp. 

Mohawk Single-control receiver; Mohawk Elec- 
tric Corp. 

Moon Satterlee antennaless receiver; Moon 
Radio Corp. . 

Moon Ulira-five receiving set; Moon Radio 


orp. 
ge Pa 1 Radio Corp, receiver (one dial); 
o Corp 
Murdock neutrodyne receiver; Wm. J. Murdock 


Music Master receiving set; Music Master Corp. 


RHEOSTATS 


Mirra rheostat; Liberty Screw Products Co. 
Marshall-stat; ‘Marshall Electric Co. 
PRheostat; Marshall-Gerken Co. 

Mar-Co rheostat; Martin-Copeland Co. 


SOCKETS AND ADAPTERS 
Improved socket; Leich Electric Co. 


AA 


A MINIATURE VOLTMETER 


Name of instrument: Direct current volt- 
meter. 

Description: A small but accurate volt- 
meter that may be attached directly 
on the panel of a radio receiving or 
transmitting equipment. It is 
furnished with a double range of 
voltage from zero to 7 volts and 
from zero to 140 volts. 

Usage: On a receiving set for measuring 
mA “A” and “B” battery poten- 


Outstanding features: Reliable. Rugged in 
construction. 


(Further details furnished on request.). 
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American Jranskorner (mpa 


Amer Tran 
DeLuxe 


REPUTATION for fine. 
transformers that has been’ 
maintained for over a quarter-cen-: 
_ tury! Today this high standard of 
manufacture is more apparent than 
' ever—for radio has adopted each of — 
the advanced, dependableAmerTran — 
Products as the leader in its field. 


The new AmerTran DeLuxe Audio 
- Transformer actually puts the devel- 
opment of the “audio side” ahead of - 
‘existing acoustical devices. Faithful 
amplification with natural quality 
over the entire audible range is con- 
sistently obtained with this audio 
transformer. It sets a new standard 
of, audio amplification. 


As the receiving set of the future is des- 
tined to be power operated, the American 
Transformer Company is now offering two 
units of the finest type—especially adapted 
to the use of the new 7}4 vole power tubes 
in the last audio stage. These are the Amer .- 
Tran Power Transformer and the Amer 
Choke which are strictly up to standard, and 
may be depended on in the type of audio 
amplifier required, The Power Transformer 
also has filament supply windings for the 
power tube in the last stage and forthe recti- 
fying tube, and supplies sufficient plate cur- 
rent, after eeeenaHoR for the operation 
of the set. 


AmerTran De Luxe, 1st Stage $10.00 
AmerTran DeLuxe, 2nd Stage 10.00 
AmerTran AF-7 (3%-1) e... 5.00 
AmerTran AF-6 (5-1) ..202- . 5.00 
AmerTran Power Trans. PF-45 15.00 
AmerTran Power Trans. PF-52 18.00 
AmerChoke Type 854....-. 6.00 


Write today for interesting free booklet 
— “Improving the Audio Amplifier” 


AmerTran Products Are Sold Only 
at Authorized AmerTran Dealers 


AMERICAN TRANSFORMER CoO, 
178 Emmet Street Newark, N. J. 


DEALERS—The Sale of AmerTran Radio Prod- 
ucts East of the Rockies is handled exclusively 
by the AmerTran Sales Company, Inc., 178 Emmet 
Street, Newark, N. J. Direct to dealer sales pol- 
icy. Some territories are available for parts 
dealers and service stations. 


Transformer Builders for - 
-~ Over Twenty-Five Years 
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oved b POPULAR RADIO Hinonirony 


Make Your Own 
Cone Speaker 


-and Save $25 


(All Parts Supplied) 


Why pay $35 or more 
we efor a cone speaker when 
Ñ QZ you can easily assemble 
Za. splendid supersensitive 


\\ M4 parts we send you—and 
Wil save $25? 
Wy We include a special 
cone unit, blue print and 


hours. It’s a 
eighteen inches high, 
complete in every detail. 
Unmatched for beauty, 
and reproduces music 
and voice with faultless 
accuricy. The cost is 
amazingly low—only $10 
| complete for the most ap- 

ap form of loud speaker known. Big op si is 
ue to elimination of labor in assemblin ing and pack- 
ing and because we save jobbers’ and dealers ’ profits. 


Send no money 


Simply send name and address for the complete 
outfit. en postman brings package, deposit only 
$10.00 in full payment. If not entirely satisfied re- 
turn parts within ten days and your money will be 
instantly refunded. Never before has a better radio 
bargain been offered. Write at once. 


SCIENTIFIC RADIO LABORATORIES 
254 W. 34th St., Dept. 36, New York City 


A Radio Cabinet of Beauty 
and Elegance Direct to 


You at Lowest Cost 


Lid splined both ends to prevent warp- 
ing. 

Nickeled piano hinge—Full length. 

Nickeled lid support of artistic design. 

Anti-vibration cushion feet. 

Edges of lid moulded to match bottom. 


Shipped securely packed in strong car- 
ton. 


Prompt shipment. Big stock on 


Qi UM || 
~ aie 


.Hardwoo 


7x18 x734 or 10in. deep... 
7x21 x7% or 10 in. deep... 
7x 24x 7% or 10in. deep... 
7 x 26 x 7 or 10 in. deep... 
7x28x7 oe goea 4 
7x30 x 7% or 10 

Add 25c. for oe Fone ae 


CASH WITH ORDER or C. O. D. if 
¥ of price is sent with order. 


Prices F. O. B. Hickory, N. C. Order 
express uppen, often cheaper than 
mail and much safer from damage. 


FREE WITH EACH CABINET a 
glued-up Moci non-warping 14-inch 
BASEBOARD 


Free Catalogue. 


THE SOUTHERN TOY COMPANY, INC. 
HICKORY, NORTH CAROLINA 
Dept. N. 


“Thorobred” socket; Marshall-Gerken Co. 
Mar-Co V.T. socket; Martin-Copeland Co. 
Doub socket; Mazda 


le-contact Radio Mfg. Co. 
Radion Socket; Merrick Laboratories 
SWITCHES 
“‘Mac-Kontrol’”’; 


Mar-Co filament ‘battery os switch; Martin- 
Copeland 


Mar-Co double-pole, double-throw. swi.ch: Mar- 
roo peed Co 
lock switch; Metro Electric Mfg. Co.. 
: Ngee Be automatic selector switch; R Nite: 


ell Co. 
_ Double-pole, double-throw switch; Leslie F. 


Muter Co. 
sea a er ‘double-throw switch; Leslie F. 


can with the complete ' TESTING INSTRUMENTS 


Mack Reconditioner; Mack Laboratories 
TOOLS AND EQUIPMENT - 
Alcohol blow torch; Lenk Mig. Co. 


ı TUBES 
simplified directions for |. 
assembling. Directions |: 
are so clear anyone can | 
easily set it up in a few |. 
ig cone, . 


Elektron tube; I capes Co 

agnavor agnavox 

| prain cl ee acre 
ratories 

AC tube; McCullough Sales: 

a aaa rectifier tube;, F. 8. McCullough 


Duatron n poes i Miles Electric = č 
yers Radio Tube Corp. 
Myers tubes; PS B. Myers Co. 


` TUNING INDUCTANCE UNITS 


Universal_variometer; Langbein & Kaufman 


io Co. 
Variable clarifying selector; Langbein & Kauf- 
man Radio 
Lincoln tuner; Lincoln Radio CoP: 
cope; Lincoln Radio Co 
yee pa tuner; A. C. Lopez & 
Control-O-M. sateen Products. 


& Say a fe 
“SeAr-De” ler; R. Mitchell Co. 
- Toroidal coil; Morris Register Co. 
Precision selector; Moskowitz Herbach. 


VARIABLE CONDENSERS 


Mirra siraight-line-frequency condenser; Liberty 
Screw Products Co. 

Low-loss condenser; Lincoln Radio Corp. 

`- Lombardi SLF condenser; Lombardi Radio 


Mfg. Co. 
Lombards Condenser: Lombardi Radio Mfg. Co. 
Red Seal variable condenser; Manhattan Elec- 
trical Supply Co. 
Mar-Co super-vernier condenser; Martin-Cope- 


land Co. 
Variable condenser; Magion Electric Mfg.Corp. 
““Se-Ar-De’’ condenser; itchell Co. 

8-Gang condenser: Mohawk Electric Corp. 


EVRA E S] 
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A FIGURE EIGHT WINDING 


Name of instrument: Radio-frequency 
transformer. 

Description: The coils that are located in- 
side the bakelite housing, shown in 
the illustration, are woun in the form 
of figure eight coils that are self-su 
porting. o terminals are brought 
out on each side of the unit—two for 
the primary and two for the secon- 
dary. Coils of this type have a very 
small external field. 

Usage: In a radio-frequency circuit as in 
interstage-coupling device. 

Outstanding features: Compact. 
tive field. Neat appearance. 


(Further details furnished on request.) 


Induc- 


A TRANSFORMER WITH 
A VARIABLE RATIO 


Name of instrument: Audio-frequency 

ormer. 

Description: This transformer is unique in 
that it contains four taps on the 
inductance of the primary winding. 
In this way, the ratio of the ‘rai: 
former may be changed to suit the 
conditions in the receiver with 
which it is used. It has been de- 
signed especially for the radio set 
builder and experimenter who 
wishes to use just the right ratio 
for the circuit which he is trying. 

Usage: In a radio receiver as an audio-fre- 
quency interstage-coupling device. 

Outstanding features: Neat construction. 
Accessible terminals. Variable ratio. 
Good tone. High amplification. 


(Further details furnished on request.). 


AUTOMATIC FILAMENT CONTROL 


Name of instrument: Automatic rheostat. 
Description: This unit is furnished with a 
mounting similar to the o 

grid-leak mounting circuits in place 
of the ordinary rheostat for control- 
ling the filament current of vacuum- 
tube receivers. It may be used in 
any tube where it is necessary to 
vary the filament current, as in the 
case with, a regenerative detector. 

Usage: In any receiver as an automatic 
filament control. 

Outstanding features: Compactness. Reli- 

. ability. Requires no adjustment. 


(Further details furnished on request.) 
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A USEFUL INSTRUMENT 


Name of instrument: Moulded grid leak. 

Description: The resistance element in this 
part is moulded inside and hermeti- 
cally sealed in a solid bakelite com- 
pound so that moisture and climatic 
conditions cannot affect its resist- 
ance value. It is made with a 
terminal on each end to fit into 
the standard grid-leak mounting. 

Usage: In any receiver where a fixed re- 
sistance of low current carrying 
‘ capacity can be used. 


__ (Further details, furnished on request.) 
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A TANDEM VARIABLE CONDENSER UNIT 


Name of instrument: Single-control variable 
capacity unit. | 
Description: This unit consists of a special 
lassembly of two standard-make vari- 
able condensers mounted so that the 
gears comprising parts of the separate 
instruments mesh with each other and 
with a special gear furnished with the 
unit for controlling both condensers 
from a single dial. 
Usage: In a receiver for radio-frequency 
tuning. 
Outstanding features: Single-control. ‘Low 
minimum capacity. Neat and com- 
pact assembly. | 


(Further details furnished on request.) 


A TRIPLE CONTROL 
Name of instrument: Triple tuning control. 


Description: By means of three special 
vernier knobs with the center one 
equipped with a dial, three condensers 
may be mounted on the panel and 
controlled with a single dial. The 
complete assembly operates by means 
of smooth acting bakelite pinions en- 
gaging with a long rack which in turn 
actuates the three condensers synchro- 
nously. The two outer knobs merely 
act as verniers to line up the capacity 
of all three instruments to the same 
value. A vernier on the middle dial 
operates all of the condensers with 
slow motion. 

Usage: In any radio-frequency circuit for 
single dial tuning. 

Outstanding features: Simplified control. 
Smooth operation. Neat appearance. 
Equipped with verniers. 


(Further details furnished on request.) 


A NOVEL LOOP 


Name of instrument: Loop antenna. 
Description: A collapsible loop that may be 


folded up by simply bending the four 
supporting arms of the center junc- 
tion. .The wooden supports termi- 
nate at the outer end in a slotted bakes 
lite strip through which the wires are 
threaded. This strip iscut in the sha 
of a V and gives a V section to the 
loop wires. The two terminals are 
brought out to binding post at the 
lower end of the loop close to the 
‘center of revolution. 


Usage: In connection with a radio-fre- 


quency receiver as a pick-up device. 


Outstanding features: Neat appearance. 


Good workmanship. Well insulated. 


(Further details furnished on request.) 


AN AUDIO-FREQUENCY TRANSFORMER 
Name. of instrument: Audio-frequency 


Des 


transformer. 

cription: This transformer is mounted 
in a novel form of case with an insu- 
lating slab at the top that carries the 
solenoid lug terminal. The trans- 
former has a heavy cross-section; and 
the windings are such that pleasing 
reproduction is obtained from an 
amplifier which utilizes these units. 


Usage: In a receiver as an interstage audio- 


frequency coupling. 


Outstanding features: Ease of mounting. 


Good quality. Neat appearance. 


(Further details furnished on request.) 
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“Built Better” 


RESISTOFORMERS 


Tested and approved by M.I.T., 
Yale, Radio News, Popular 
Radio, and Popular Science. 
Used by over 200 of Amer- 
ica’s leading set manufacturers. 


AEROVOX WIRELESS CORP. 
489-491-493 Broome St., New York 


Branch Offices: 


St. Louis, Mo., Syndicate Trust Building 
Cincinnati, O., 304 Palace Theatre Bldg. 
Chicago, Ill., 53 W. Jackson Boulevard 
Boston, Mass. - - - 94 Portland Strect 
Los Angeles, Cal., 324 N.San Pedro St. 


AUTHORIZED PARTS for the 


“HOME” RECEIVER 


$72.15 — 
Or you can have this remarkable Re- 
ceiver built for you, using exactly the | 
same parts as Mr. Bradley used in 
the laboratory model except that a 
Bakelite Panel, beautifully engraved, ~ 
will be provided and the set will be 
enclosed in a genuine walnut cabinet 
for $95.00. 


THE RAYTHEON POWER PACK. 
Will Supply “B” Voltage for Any Receiver 
AUTHORIZED PART 


1 Raytheon Tube........... $6.00 

1 Dongan or Acme Transformer 7.00 

‘2 Dongan or Acme Chokes... 10.00 

1 Tobe Combination Condenser .70 
(or Condenser Corp. at $1.25) 

1 Tobe Multiple Condenser.. 11.00 
(or Condenser Corp. at $12.00) 

1 Airgap Socket............ 

1 Bradleyohm No. 10, 100,000 

r EE ere ree 


o 
1 Bradleyohm No. 25, 250,000 


ecvnecevoenwmenvevoeseeeeae @ 
peseecuvueneeaeeveeveecv ene aee 


aeeswpaonvpevoeanevnee ee nove @ 


1 Binding Post Strip, Brackets 
and 4 Binding Posts..... 


Complete Parts....... eee 

' Switch, Cord and Plug...... $1.15 
Assembled, and Shipped Ready to Use 

Specify make of Transformer, 

Chokes and Condensers | 


Cockaday LC-26 Authorized Parts $62.15 
Completely wired and assembled in 
Corbett Cabinet........... $75.15 


Sets built to order by competent engineers. 
Write us for complete information and parts 
price list on the set you want to build. 


THE RADIO SHOP ststora 


20 Worth Street, Stamford, Conn. 
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FREE PARTS 


ae the 
New’ Home 
Receiver 


New “Home” Recelver Call 
on all your radio friends, and on anyone who 

a set and tell them of the many special 
features of POPULAR RADIO. 


These liberal offers will make it possible for 
you to secure an order from every one you call 
upon. For each subscription with remittance 
you send us you will receive credits as ‘er the 

ollowing scale: 


POPULAR RADIO 
4 Months for $1.00 counts 16 credits 
6 te 46 1 50 (13 5 as 


8 “ * 200 “* 33 * 
12 * * 300 “ 50 * 
24 Cy) s6 5.00 st 75 ee 


zam 

wih A soven l- Tear ma Auba pions (350 paint! to 
cash you may nave 
ang 36 Detector oo a Maroco Five 
Point Switch and a Rubber Panel, size 
8x ný inches, for which you need 362 credits. 


the parts you want are not listed in this 
A Se ory we are prepared to s upply 
them. Let us know what you want an 
will tell you how many credits you will need. 


On e 188 are described POPULAR RADIO’s 
Simplified Blueprints. You can have any set 
of ee ep you want for only 40 credits. You 

y also secure a copy of “How to Build Your 
Radio Receiver” described on page 196 for 
60 credits. 


CREDITS Needed for Parts 
Required for the NEW “HOME” 
+ RECEIVER 


(Described ‘and illustrated in this issue of 
POPULAR RADIO}. 


Quantity Item Credits 
1—Set of 3 Bruno-Bradley Coils.-............ 460 


3—Amsco Universal Type AX-102 Tabe 
sockets @ 30 ig ieee oats ete SOU 


3I—Amsco ee Rheostat with Dial, 20 
ohms 


Vaete eas cecamenceceten tect: BO 


1—Amsco Single-Circult Jack.-................... 20 
1—X L Neutralizing Condenser, Model N 40 


1—Tuobe Deutschmann BY-Pass Condens- 
er, .6 mf 


COTO PETE Bese: 


lec tele les re SE 


3——Benjamin new-t S. n E Condens- 


ers, .00035 mfd. @ 2 NEO SREE 630 
1—Marco Battery Switch, ae 144.0000. 40 
- I—Marco Five-point Switceb-...................... 40 


TOA laa Co. Stabilizing shat) 


EE EE A C 


1—Amperite N oO. 112. Coan en merce s sen pweanaaeesssacceere i 44 
J—Am perlite No. lA-me......oa-220.-22000000s0oasseases 44 
sagas oe Fixed Condenser, Type 601, 


2 mfd- eae aE NICMOS E RMD EE MPa 16 
1 Piet stage Amertran DeLuxe Trans- 

PPE OF -aeeiiaii aaaea £00 
1—Second-atago Amertran DeLuxe Trans- 

SORT OP ois i eee, 400 
$—Kurz-Kasch Aristocrat Dials @ 40.---. 120 
9—Eby Binding Posts @ 6..........--..--.ceccees 54 
2—Talt Brackets, Di.--------------c-csceccereeeeneee 80 
1—Panel, hard rubber, 8 x 22 inches....... 182 
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Corbett Cabinet (mahogany or walnut- 
Corbett 4 Cabinet, “(genuine mahogany “or 
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seuseauses 


Write for List of Free Parts for 
Other Popular Radio 
Receivers 


POPULAR RADIO 


Department 61 
627 West 43d St. New York City 
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CONDUCTED BY WLLIAM G. H. FINCH 


WITH THE 


anasare remman aaan 


INVEN TORS © 


Bas aie Pa MONTE AOL et 


Tuts department will keep you in touch with the latest inventions of interest on which patent 
rights have been granted, and which are significant contributions to radio art. 


at 


A Device for Using Your 
Telephone as an Antenna 


PaTENT No. 1,554,626, issued to 
Harry J.De Nault, of Springfield, Mass., 
is a simple device for utilizing the usual 


telephone desk set, with its electric cir-. 


cuit, as an aerial. This does not in any 
way interfere with the ordinary opera- 
tion of the telephone or injure it. 

The invention consists essentially of 
a radio-receiving plate that is made up 
of a bed of insulating material. This 
bed is provided with a flange or rim that 


‘projects some distance above the top. 


There is also an electrically-conducting 
member mounted upon this bed, which 
is provided with means for a wire con- 
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nection. The plate constructed in this 
way is large enough to receive the base 
of the stand of'a telephone desk set, to- 
gether with any other parts that may be 
necessary to make it serviceable as an 
antenna. 


Some New Developments In 


Variable Inductances 


_ AveGust J. Kionecx, of New York 
City, was recently granted U. S. Patent 
No. 1,556,612 for improvements in vari- 
able inductances and couplers. 

The variable inductances described in 
this invention are of the type which 
is chiefly used for tuning alternating or 
high-frequency currents which are em- 
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NEW DEVELOPMENTS IN VARIABLE INDUCTANCES 


Fiaure 1: How the inductances are mounted as primary or second- 

ary coils in this invention so that sets of coils may be placed in posi- 

tions where they are mutually magnetic or in , opposition to other 
sels of cols: 


All a 


ratus advertised in this magazine has been tested and a 


roved by POPULAR RADIO LABORATORY 


yy ployed in radio telephony and telegraphy : 


' Theinvention aims to produce a vari- 
able inductance by moving two or more 


= coils in respect to one another so that 


a) 


they are mutually magnetic or opposing | 


one another. It also aims to combine 
sets of these inductances so as to’ form 
co-operating coils such as the primary 
and the secondary coils of a trans- 
former. k 

These objects are attained. by the 
novel arrangement and combination of 
parts which is illustrated — in Figures 
1 and 2. 

Attached to the inner side of the cover 
of the apparatus are two semi-circular 
coils which form a stationary part of one 
set of inductance coils. These coils are 
connected together to form opposing 
poles at one side of the set. 

Co-acting with these stationary coils 
are two rotating coils. These latter are 
arranged upon a tubular shaft which 
runs from the coils and a center hole in 
the cover plate to a brake and dial and 
an adjusting knob. A spring upon the 
tubular shaft causes the dial to move 
upon the cover with friction. For this 
purpose the dial and cover are centrally 
“undercut so that only a circumferential 
band is engaged. A separate knob oper- 
ates the dial by gear for finer adjust- 
ments, 

As each of the movable coils have dif- 
ferent magnetic poles facing the station- 
ary coils, atone position of the coils, the 
stationary and movable coils will mutu- 
ally magnetize one another. It follows 
that when the position of the rotating 
coils is reversed the magnetic poles of 
the stationary and movable coils will 
be opposed to each other and the in- 
ductance of the coil set will be zero. 
Connection between the rotating coils 
and the stationary part is established by 
two contact brushes which make con- 
tact with ring collectors. — 

If a separate primary and secondary 
inductance is needed, another coil may 
be set in inductive relationsto the coil set 
already described. The. latter then 
forms an independent circuit for a trans- 
former. This second coil set comprises 
twonon-rotating coils which aremounted 


on slides so as to obtain a loose coupling |. 


effect: with the first coil set, 

Two rotating coils are mounted on a 
shaft and co-act with the other coils as a 
single coil combination. This rotating 
shaft projects through the dial and knob 
portion of the tubular shaft to another 
indicating disk and an adjusting knob. 

A spring upon the shaft serves as a 
frictioning disk for the knob. The end 
of the shaft is flattened or squared; and 
the holes in the rotating coils are sim- 
larly shaped to allow the rotating coils 
to slide on the shaft. The rotating coils 
are connected with the stationary coils 
by means of two rings which have over- 
lapping flanges and contacts which en- 
gage these flanged rings toward the 
coils. This is shown in Figure 1. 


f — BRADLEY 
ult Quartzite Coils 


The heart of the New Home Receiver— bear 
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the certified approval of WILL BRADLEY, Jr. 
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o Dial makes any semi-circular piate 
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When Mr. Bradley, Jr., designed the New Home Rear yer, 

he needed coils of certain specifications. pvorking with Mr 

Bradley, the of the Bruno 

Dbrougni out the oe of Bruno-Bradley coils (three o oils in 
Kit) specially designed Or ee New Home Receiver 

and Aene lts avery requirem 

The Bruno-Bradley coils are mound on quartzite glass rods 

held in place by moulded bakell te rings in the > primari of 

es 


pleasing appears 
rivaled be t realm 


Price (Kit of t eee as $11. 50 


Bruno Light Sieh 
: A 


Cananen On an 00 0 00 Cu ouaa oaa 268 oe amtuo ame ees 


ruby crystal. 

ec line and the switch 
bulb glows as do ¢ abe Gh © set. 10 mop the 
receiver just pron the ruby fi pk and it automatically 
breaks the contact. 

Price Grithous DUUD) mesic ees 750 


2.00 
If your dealer cannot supply you send your order direct. 


BRUNO RADIO CORP., 40 Payntar Ave., Long Island City, New York 


Phtladelphtia Office: 

611 Widener Bidg. 
Sen Francisco Offce: 
274 Brannon St. 


159 E. A At De St. 


Boston Office 
127 Pode Se: 


Chtcag ne: 

337 W. le Le 
Los Angeles Of a 
324 N. San Pedro St. 


FIBROC Panels 


and tubes meet every radio need — 


Fibro-Bakelite 
Features 


High dielectric strength assuring 
lowest dielectric losses. Great ten- 
sile strength. Will not warp, crack, 
chip, feather or cold flow. Easily 
worked. Readily engraved. In 
black, high polish or mat finish; 
mahogany, circassian, walnut or 
natural finish. Standard sizes, each 
packed in individual envelope. 


FIBROC panels enable the 
amateur as well as the manu- 
facturer to build a better look- 
ing, more efficient set that will 
serve for a longer aad of 
time. 


For FIBROC panels are beau- 
tiful—unusually so because of 


their wide range of finishes. 
They are easily drilled, cut and 
engraved. They eliminate dis- 
tortion and high frequency 
losses. They will not warp or 
cold flow. 


If your dealer cannot supply 
write us direct for prices and 
complete information. 


FIBROC INSULATION CO. 
= 257 LINCOLN AVENUE 
VALPARAISO, IND. 


Page 196 . 


All apparatus advertised in this magazine has been tested anda approved by POPULAR RADIO LABORATORY 


ree 


RADIO MANUAL 
FREE 


WITH 


POPULAR RADIO 


Aside from the feature of economy, there Is 
the thrill and satisfaction that comes from 
building your on receiving set. 

Thousan sets neve. never been con- 
structed be because oof the sphere of mystery 
that has enveloped the nolo Subject of of- radio. 
Kendall Ba d uren 


technical trai not essential. 
a little time to devote to a most t ng. 
me, send for a copy of “How to Buil 
our Radio Receive 


.Free Advisory Service 


POPULAR RADIO is full of helpful suggestions 
as well as instructive and ent articles 
on radio and allied eclentifie henomena. ari 
Tren Te is supplemen i py an an advisory 
service that is free t 
praniem you enoounter ‘that | is not answered 
or magazine will be answered by 
personal letter if fal wel submit it to the 
echnical Service 


A Valuable Combination 


For the next thirty days we will 
copy of “How to Build Your Radio 
FREE and enroll. you for all privileges of t the 
Technical Service Bureau at no further ex- 
pense. on receipt of your remittance of $3.00 

n payment for @ 12 months’ subscription for 

o ternative offer, if 


ve you & 
eceiver 


un 
miD h rar 
ow. bad “Build Your Radilo Receiver” 
von t will find complete constructional dia- 
grams, specifications, photographs and 
instructions for building the following 
sets. . Each has n selected as represen- 
tative of ite circuit because in laboratory 
tests it proved the best for distance, selec- 
tivity, tone volume, simplici ie con- 
struction, ease in tuning, rellability and 
all-around satisfaction. 


CONTENTS 
A $5 CRYSTAL SET 
THE HAYNES SINGLE TUBE RECEIVER 


A IVO STAGE AUDIO-FREQUENCY 
AMPLIF 


THE COCKADA T 4-CIRCUIT TUNER 
A 5-TUBE TUNED RADIO-FREQUENCY 
RECEIVER 


THE “IMPROVED” COCKADAY 4-CIR- 
CUIT TUNER 


THE REGENERATIVE SUPERTHETERO: 
DYNE RECEIVER 


POPULAR RADIO 
627 West 43d Street, N. Y. C. 


$ ee eee E E 


Offer expires June 30th, 1926 


POPULAR RADIO, Dept. 65, 
627 West 43d St., New York City 


Enclosed bn tte of $3.00 is payment in full for 


a 12 months’ subscription for POPULAR RADIO 
and copy of “How to Build Your Radio Receiver” 


IN BID Css cececce scat E EE corecocrocsecocornssoate Denett vee 


City.. eseseseesnssasssessooeceaces SCA İO. an ocean m m aaceeaas paano 


Oc Check here and remit $2.00 if you prefer 
Pop R RADIO for 7 months only in combina 
with vow to Build Your Radio Receiver 
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THE ELECTRICAL SCHEME OF CONNECTION 
Fiaure 2: These two diagrams show the general hook-up of the 


variable coils which are used in the Kloneck inductance. 


Various 


. additions, omissions and rearrangements of the coils may be made, 
tion. 8 without destroying the essential character of the inven- 


quare or circular coils may 


ee a a re 


semi-spherical ones s 


A spiral or worm-threaded shaft se- 
cured to a knob on the cover plate and 
engaging a spiral threaded arm of the 
coils is employed to obtain the sliding 
movement of the last coil. 

It is obvious that various additions, 
omissions or rearrangements of coils may 
be made, if desired. Also, coils which 
are’square or citcular. in shape may be 
employed instead of the semi-circular 
coils, which were described. 

Variable . inductances and coupling 
transformers of the types described have 


a marked advantage over present types 
of coils. Air core coils, in particular, 
form small loop aerials in radio signaling 
and thus produce interaction and inter- 
ference with other coil actions several 
hundred feet away, as well as with coils 
of the same set. For this reason, it is 
advantageous to employ the parallel, op- 
positely wound coils which have been 
described. These coils will not produce 
an outside magnetic field and are not 
affected in any way by an outside mag- 
netic field. 


A Novel Condenser for | 
Radio Receivers 


Martius Latour, a French inventor 
and engineer, was recently granted pat- 
ent No. 1,563,754 for an electrical con- 
denser. | 

By means of this invention capacities 
which are shunted by an extremely high 
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THE NEW LATOUR CONDENSER 


Fieure 3: This new mica condenser 

was developed to obtain low-capacity effects 

in relatively small space. The whole struc- 

ture is held together by means of the two 
threaded rods. 


resistance may be secured in a piece of ` 
apparatus which occupies relatively 
little space. Low capacities of this 
type are especially useful in radio re- 
ceivers where all apparatus is preferably 
reduced to the smallest practicable di- 
mensions. 

The manner in which the cores of the 
condenser are assembled is clearly 
shown in Figure 3. The plates are 
placed inside and are separated by one 
or more sheets of mica or by any other 
dielectric which is thick enough to give 
the desired capacity. 

Both ends of a leaf of paper, which has 
been impregnated with a material which 
has the desired conductivity , are clamped 
between plates. These two plates 
serve as electrodes as well as clamps for 
the ends of the paper leaf. _ 

The whole assemble is pressed to- 
gether by means of four nuts which may 
be screwed on the ends of two threaded 
rods which are insulated by bushings. 


How to Repair Your ‘Radio 


Here are eight simple rules to follow 
when something goes wrong with the set. 


1. Take down the aerial and remove 
from it all foreign matter such as soot, 
corrosion, carrier pigeons, Russian prop- 
aganda, etc. 


2. Try anew cabinet. Many foreign 
national governments are continually 
doing this with varied success. 


3. Remove the tubes and drop them 
This 
is especially advised where it is desired 
to eliminate microphonic noises. Give 
the baby a tube and a hammer and 
watch him socket. 


4, Examine the Bee batteries care- 
fully. They may have the hives. 


5. When your set squeals do not take 
it for granted that it is on the hog. It 
may be caused by a nearby ham. 


6. If you cannot tune through the 
locals and get Italy there is something 
wrong with the spaghetti. 


7. If you are unable to separate sta- 
tions, get a job as train announcer. 


8. Above all, when your set goes 
phlooey call in a service man. Then 
you will have something to really worry 
about. 

—ARTHUR L. KASER 
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—always pioneers in acoustics 


N hundreds of thousands of homes in America enjoying radio, 
tonight’s audience owes its supreme contentment to Brandes. 


To this public, Brandes is known as a radio pioneer—its staff of 
engineers has been developing the acoustics of reproduction for 
the public since 1908. 


In the early days of radio, and even today, Brandes Superior Head- 
sets are regarded as the standard. 


Brandes was the first to announce a $10 loud speaker. 


Appreciating the need for artistry in loud speaker design it produced 
the first attractively finished horn-type loud speaker. Soon after it 
announced the first quality cabinet speaker. 


~a v weg 


| As the radio art advanced Brandes saw the need for attractive cone 
i speakers. It immediately offered a fine cone in a beautiful clock- 
like design cabinet. 


Progress is always its own reward. Brandes occupies a high position 
because of its constant achievements. 


It is its desire to stand for all that is best today and for all that 
betokens progress. 


Brandes will shortly announce tts latest achievements— 
new contributions to the enjoyment of radio. 


Brandes 


means the ultimate in reproduction 
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eA remarkable improvement 


in audio amplification 


New unit perfected by All-American Engineers gives you the 
full, pure, natural tone you have always sought 


OU have always wanted the ideal result in audio 

amplification—pure, natural tone with good vol- 
ume, The laboratories of All-American Radio Corpora- 
tion have developed a new method of audio amplifi- 
cation and now bring to you this long sought ideal 
result in the— 


Rauland whwyric <lrio 


You know the Rauland-Lyric transformer. Its excep- 
tional tone perfection has made it the largest selling 
quality transformer in the world. The Rauland-Lyric is 
now used in combination with the new Rauland-Trio 
(impedance units) to produce the Rauland-Lyric-Trio 
amplifier—the highest known perfection 
in three stage audio amplification. 

Itis well known that any system of ampli- 
fication using instruments of similar char- 
acteristics has inherent disadvantages. Rau- 
land-Lyric-Trio successfully combines the 
two leading systems—transformer and im- 


bi 
N TRADE MARK f 


pedance coupling—coordinated to retain the advantages 
of:both and to eliminate their weaknesses. 

This new method consists of a Rauland-Lyric trans- 
former for the first stage, a Rauland-Trio Type R-300 
impedance for the second stage,and a Rauland-Trio Type 
R-310 impedance for the third stage. 


Pauland=lrio 


This is a triple feature instrument containing an induc- 
tance, a capacity and a resistance in one compact impe- 
dance unit. Through laboratory tests of utmost preci- 
sion, absolutely correct balance is maintained between 
these important factors. You secure full advantage of 
impedance amplification and overcome the 
common variance of commercial types of 
condensers and resistances. Rauland - Lyric- 
Trio is the last word in audio amplification. 


A free book, "Modern Audio Amplification,” tells 
more about this interesting new development. Write for 
handbook B-g0. 


ALL-AMERICAN RADIO CORPORATION 
4207 BELMONT AVE., CHICAGO, U.S. A. 


Station WENR— 266 Meters—is owned and operated by the All -American Radio Corporation 
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How the “Town and Country’ Portable Set 
Was Tested 


To test the receplion qualities of the portable eel (described on page 


224 of this number), the technical staff of P 


OPULAR RADIO trans- 


ported the laboratory set by automobile for hundreds of miles in and 
‘around New York City. Here is the staff in the “Shady Nook” Inn, 


near White Plains, N. Y. 


, where dance music with enough volume to 


fill this large room was brought in in full daylight from all of the New 

York City stations and from others as far away as Philadelphia. The 

set was kept in almos: constant and successful operation eee these 
motor trips. 


On page 219 of this number of Poru- 
LAR Rapio is published the announce- 
ment of the first awards of the Popular 
Radio Medal for Conspicuous Service. 

* * 


Tue exploit which won this recogni- 
tion was remarkable not only because 
one of the amateurs who participated 
in it—notably George Reynolds, 4AG— 
was confronted with obstacles that 
would have discouraged any but the 
most persistent and experienced of fans, 
but also because his services led so di- 
rectly to the saving of human life. 

k æ 


READERS of PoPpuLAR Rano are urged 
to report any cases that have come to 
their knowledge of non-professional 
operators or broadcast listeners who 


“directly or indirectly, through the 


medium of radio, have been instru- 
mental in alleviating human suffering 
or saving human life.” 

* * 


On page 280 the “Yes and No Man” 
makes his initial—and anonymous— 
bow to the readers of POPULAR 
RaDIo. 


* x 


Just who the “Yes and No Man” 
really is must remain a mystery—at the 
urgent request of the Man himself. “Tf 
the broadcast artists and announcers 
identify me,” he explains, “Tl be in 
hot water all the time, as most critics 
are. So please let me remain among the 
Great Unknown.” 


In the meantime, if any reader’ has 
some bits of information about the bet- 
ter known broadcast artists and an- 
nouncers—about their life histories, 
their personal peculiarities, their meth- 
ods of work, their romances, or other 
items that are of interest to broadcast 
listeners generally—tell the “Yes and 
No Man” about them. 


* * 


“No. 1, Volume X, May 1926 has 
just come to hand,” writes Hayden 
Brown of Meriden, Conn. “A hearty 
handshake in congratulation! You’ve 
done it again! Despite the fact the 
graphs and colors took my eye imme- 
diately I find my first impression justi- 
fied. It truly looks and reads more like 
the ideal radio magazine every day. 
Peculiarly I feel a new interest in things 
radio, both with reference to broad- 
cast listening and of a scientific nature. 
It comes as a refreshing breeze, with 
some new thoughts on ‘an old subject.” 

* * 


Ever since the popular interest in 
radio burst so spectacularly upon the 
American public, which dates back 
only to the establishment of the first 
broadeasting station in the latter part of 
1921, the radio fans have been led to 
believe that in the near future—per- 
haps in six months or three months or 
possibly even within a month—some 
new and startling “innovation” in re- 
ceivers that would revolutionize recep- 
tion would be submitted to an expect- 
ant and waiting market. 


still waiting. 


AND in anticipation of that moment- 
ous event, many prospective fans have 
deferred their purchase of radio appa- 
ratus . . . Indeed, many of them are 


a $ 


As a result of this hesitancy to buy 
(for which certain of the set manufac- - 
turers have themselves been in part re- 
sponsible) countless thousands of peo- 
ple have been denied entrance into the 
magic realm of radio which they will 
eventually enter. The loss has not only 
been theirs; it has been the loss of 
the radio industry as well. 


* * 
TRUE, the development of radio re- 
ceiving apparatus has been going on 
apace. Improvements and refinements 


'have marked the progress of the radio 


art. This progress will continue. 
* * 


Rapio reception today is far, far bet- 
ter than it was four years ago. Engi- 
neers, scientists and experimenters have 
contributed greatly to the radio art— 
and will contribute for years to come. 
But the long-heralded “innovation” 
that was to throw all previously exist- 
ing sets into the discard has not yet 
made its appearance—and never will. 

* * l 


Next year’s receiver—like next year’s 
motor car or next year’s typewriter— 
will offer improvements on and refine- 
ments of this year’s model. But to 
deprive one’s self of a receiver alto- 
gether in the meantime merely in order 
to take advantage of these changes is 
to forego an actual pleasure of today for 
an “innovation” of tomorrow that is as 
imaginary as—well, as the mongoose of 
ancient fable. 

+  * 

“Wuar animal are you carrying in 
that sack?” asked a curiosity-ridden 
man of a fellow traveller. 

æ æ 


“TuaT,” was the reply, “is a mon- 
goose for catching the snakes that one 
sees when one has the delirium tremens.” 

“But those are only imaginary 
snakes” expostulated the questioner. 

* x | 

“WELL, this is an imaginary mon- 
goose,” was the grim reply. 

* * 


Tan time to select your radio ap- 
paratus is now—when the summer 
static season is beginning to wane and 
when the broadcasting season is loom- 
ing bigger and better than ever before. 


a 


Editor, Poputar RADIO 


‘*Popular Radio Is Invaluable” 


“I Have been a regular reader of Poputar Raio for the past few 


years and have found it invaluable in keeping me posted in regard 
to radio development.” | 


t 
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A Map That Experimenters Can Use to Study Earth 


Magnetism in North America 


The lines on this map indicate the present declinations of a compass needle away from true north. 
Along the heavy line at the center the compass needle has no declination; it points to true north. 
Along the first line to the east of this heavy one, the compass points ten degrees west of true north. 
The other lines are interpreted similarly. For places between the lines the compass declination is 
intermediate, and is proportional to the relative distances of the place from the two lines on either 
side. From this map an experimenter can find the compass declination which should exist at his 
observing point. Tests with a surveyor’s compass will then disclose whether there are any local 
disturbances of the earth's magnetic field. 


UMWOoLUME X 


July, 1926 


NuMBER Ill 


Ohe GREAT MAGNET 


that Rules Radio 


That the magnetic and electric forces of the earth have profound effects on radio 


is now well known to experimenters. 


In an article in Poputar Rapio for June, 


Dr. Free discussed the chief facts of earth electricity. In this article, the second 
and last of the series, he outlines the important phenomena of earth magnetism. 
All radio theories must take these phenomena into account. 


F you hold a powerful magnet close to 
your radio receiver you cannot ex- 
pect the receiver to do its best. More 
often than not it will stop operating 
altogether. 

The lines of magnetic force from the 
poles of the magnet affect the paths of 
the electrons in the vacuum tubes, the 
movements of the currents in the coils, 
the shapes and intensities of the elec- 
tromagnetic ficlds surrounding such 
parts as transformers and variometers 
and condensers. The magnet stretches 
its invisible fingers into every cranny 
of the receiver—almost as much so as 
would any stray electric currents which 
you allowed to leak into your circuits 
from some nearby dynamo or from a 
misplaced battery. 

Nevertheless, we cannot keep mag- 
netism out of our radio receivers, no 
matter how hard we try. 

Every radio experiment, every in- 
stance of broadcast reception on a dis- 
tant receiver, is necessarily conducted 
in the midst of powerful magnetic 
forces. 

These forces are due to the magnet- 
ism of the earth. 

They are not constant forces. On the 
contrary, they change from place to 
place, they ebb and flow from time to 
time. Radio engineers have just begun 
to realize how intimately and how im- 
portantly they effect the everyday 


By E. E. FREE, Pa.D. 


problems of radio transmission and 
reception.* 

The earth is not an inert ball of mat- 
ter. It is a vast electric dynamo, 
continually charging itself, we do not 
know how, with a charge of negative 
electricity. 

Equally it is a great magnet, its mag- 
netic forces being in continual interplay 
with its electric ones. 

Now that the importance of these 
terrestrial vagaries are appreciated by 
radio engineers, the radio experimenter 
or theorist must know the facts about 
them and must take these facts into 
account, no less than he must the prop- 
erties of vacuum tubes or of static 
charges or of alternating currents. 


*See “How the Air orga Radio,” POPULAR 
Rapio for September, 1925, pages 199-206; ‘‘How 
Earth Magnetism Affects io Waves,” by H. W. 
Nichols and J. W. Schelleng, POPULAR Rapio for 
October, 1925, pages 309-316, and ‘‘Alexanderson’s 

heory of Twisting Waves,” Poputar Rapio for 
November, 1925, pages 461-464. 


{The main facts about earth electricity were 
described in the first article of this series, appearing 
in the June issue of Poputar RADIO. The present 
article discusses the main facts of earth magnetism. 
For additional details about earth magnetism, with 
further references to the literature, the reader is 
referred to the following recent summaries. ‘‘The 
Earth’s Magnetism,” by Daniel L. Hazard, special 
publication number 117 of the United States Coast 
and Geodetic Survey, 52 pages, 1925, purchasable 
for 15 cents cash from the Superintendent of Docu- 
ments, Washington, D. C.; “The Origin of the 
Earth's Electric and Magnetic Phenomena,” by 
Professor W. F. G. Swann, Journal of the Franklin 
Institute (Philadelphia, Pa. ), volume 201, pages 
143-176 (Februa 1926); ‘The Magnetic and 
Electric Survey o the Earth,” by J. A. Fleming, 
Journal of the Washington Academy of Sciences 
(Baltimore, Md.), volume 16, pages 109-132 
(March 4, 1926). 
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One example of such radio influences 
will suffice. Mr. Terrell has described 
in PoruLaR Rapio the unusual amount 
of interference and disturbance which 
was encountered in most parts of the 
United States during the winter of 1925- 
1926. These effects appeared to be 
closely accompanied by unusual dis- 
plays of the Northern Lights or Aurora 
Borealis. They are believed to have 
been caused by disturbances in the sun, 
indicated by sun spots. The ter- 
estrial mechanism, however, operated 
through disturbances in the electric 
and magnetic fields of the earth. Such 
events will never be understood or kept 
from influencing our radio receivers until 
we shall have won a better knowledge 
of the electricity and the magnetism 
which characterize the spinning magnet 
on which we live and do our sending or 
receiving. 

The total magnetic force of the earth 
is enormous. If all of it could be col- 
lected into one magnetic pole, like a pole 
of one of the familiar horseshoe mag- 
nets, that pole would be strong enough 
to lift a solid block of iron covering the 
entire State of New York and extending 
nearly fifty miles up into the air, much 
more iron than now exists as metal in 
the entire known world. Fortunately, 


t“ Does the Aurora Borealis Affect Radio Re- 
ception’? by W. D. Terrell, PopruLar Ranio for 
May, 1926, pages 11-14 and 58-59. 
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the earth’s magnetism is not. concen- 
trated in any such way. If it were the 
two magnetic poles of the earth, one 
located in the North Polar regions and 
the other on the Antarctic Continent, 
would exercise a virtually irresistible 
attraction for all iron objects, just as 
the fabled mountain of lodestone was 
supposed to do in the story of the 
Arabian Nights. Ships would be drawn 
inescapably to one or the other of these 
magnetic poles. Pocket knives would 
fly through the cloth of men’s pockets 
to begin their journeys poleward. Even 
the steel wheels would be pulled out of 
watches and needles out of the tailor’s 
fingers, to fly like arrows toward the 


center of- so -tremendous -a magnetic:: 


attraction.. 
The real facts, of course, are very 


different. Both of the magnetic poles . 


have been reached by explorers. : 
The northern magnetic pole lies in 


tense magnetic forces. 
current in the wire coil produces an intense magnetization of an tron core inside it. 
same principle is used in tron-cored transformers, like those used in radio-frequency am- 
plifiers. Laboratory researches with such intense magnetic fields have been used to discover 


‘latitude 71 degrees north and longitude 


96 degrees west, which is in the arctic 
islands north of Canada, just northwest 
of the uppermost corner of Hudson’s 
Bay. The south magnetic pole is in 
latitude 73 degrees south and longitude 
156 degrees east, which is on the edge 
of the Antarctic Continent, almost due 
south of New Zealand. — 

At neither pole is the magnetic force 
excessive at the surface of the ground. 
There exist, in fact, several places on 
the earth where the magnetic forces are 
still more intense than they are at the 
magnetic poles. _ 

This means that there is no truth in 
the statement sometimes made in text 


- books thatthe earth behaves as though 


it had inside it a great bar magnet, 
stuck through the globe from one mag- 
netic pole to the other one. Were this 


- true the force near the two poles would 
be intense. A better model of earth 


‘ 


From a photograph made especially for PopuLar Rapiro by Hayles, Cambridge 


How Intense Magnetic Fields are Studied 
in Scientific Laboratories 


In his important investigations on the twin forms of atoms, called “isotopes,” Dr. F. W. 
Aston, of Cambridge University, England, wished to expose streams of atoms to very in- 
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magnetism is a very short,. thick bar 
magnet, placed close to the center of the 
earth. ` | 

Think of a bit of magnetized knitting 
needle about an eighth of an inch long. 
This tiny magnet will have two poles 
as all magnets do, one at each end of the 
tiny rod of metal. Insert this bit of 
metal at the center of an orange. The 
lines of force from the tiny magnet, well 
inside the sphere, will then come out on 
the surface of the orange much as the 
lines of force do come out and surround 
the earth. | P 

It is not intended, of course, to imply 
that the magnetism of thẹ earth actually 
is due to any magnetized bar of iron, 
large or small, buried in its interior. 
Indeed, known facts about the -earth’s 
magnetism definitely disprove any such 
idea. The bit of knitting needle in the 


orange is ‘merely a model. It helps us 


to visualize what the surface magnetic 


To do this he built this large electro-magnet, in which an electric 


The 


the magnetic properties of atoms and of larger masses of matter and thus to help us to 


understand the magnetic phenomena of the earth. 


= 
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l AN AUTHORITY ON RADIO INTERFERENCE 

The author of this article (who is pictured above in his experimental 
laboratory), is known among the old-timers in radio as “Father of the 
Institute of Radio Engineers,” of which he was the first president. He 
started his radio experimentation in 1897 at Ohio State University; five 
years later he designed and built the first practical radio circuit in the 
United States—between Catalina Island and the mainland of Cali- 
fornia. For the past two years he has been working to eliminate inter- 
ference; this article treats of one phase of this important and timely topic. 


HOW TO GET THE BEST 
-Reception in Summer 


Why receive distant stations poorly when you 
can receive local stations well? 


By ROBERT HENRY MARRIOTT, B. Sc. 


ERE is a typical incident that 
every radio fan will recognize: 
Last December John Jones bought an 
X radio receiver—and promptly logged 
scores of stations. He picked up one 
station 2,000 miles distant and boasted 
about it.so much that his neighbor, 
.. William Smith, decided to obtain a 
receiving set also. 
So William Smith in June obtained a 
Y receiver expecting the same results. 


With this Y receiver William Smith 
had difficulty in picking up stations over 
50 miles away. And his reception was 
often marred by static. 

William Smith’s dissatisfaction ex- 
tended not only to radio in general but 
to his Y receiving set in particular—and 
the Y receiver was branded as a poor one 
and not to be compared with John 
Jones’ X receiver. 

As a matter of fact, the X receiver 
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and the Y receiver were practically 
identical and the results obtained from 
them were practically the same. 

But the reputation of the X receiver 
was established by John Jones in Decem- 
ber when reception conditions were at 


their peak, whereas William Smith’s Y | 


receiver established its reputation in 
June when reception conditions were at 
their worst. 

Incidents like this are only too com- 


mon. The William Smiths of radio who 


are unacquainted with the widely vary- 
ing reception conditions throughout the 
four seasons of the year spread stories 
that tend to discredit everything and 
everybody connected with radio. And 
these stories prevent others from buying 
or assembling their own radio receivers 
and consequently from enjoying the 


benefits that the radio art has to offer. 


During the past twenty-five years 
innumerable disappointments and con- 
siderable financial losses have resulted 
because the inexperienced fan has not 


taken into account the four . radio 


seasons. 
These four radio seasons may be sum- 
marized as follows: | 


WINTER 
December, January and Februury 
Radio’s strong season; 
Static’s weak season. 


| SPRING 
March, April and May 
Radio’s falling-off season; 
Static’s growing season. 


SUMMER 
June, July and August 
Radio’s weak season; 
Static’s strong season. 


FALL 
September, October and November 
l Radio’s growing season; 
Static’s falling-off season. 


These four radio seasons are about as 
uniform as weather seasons. 

For example: the temperature on some 
cool summer day may be the same as it 
is on some warm winter day. And, 
likewise, radio may go as far and come 
in as loudly on some particular summer 
day as on some winter day. However, 
the recognition of winter as a cold sea- 
son and of summer as a hot season was 
probably essential for the development 
of the white race. Just so the recog- 
nition of radio seasons is essential to 
the development of radio. 

The man who wants to wear the head- 
phones and use a very sensitive receiver 
with radio -and audio-frequency ampli- 


fiers, for the purpose of receiving the 
longest possible distance, is affected the- 


most by radio seasons. He gets en- 
couraging and exciting distances in 
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winter and discouraging distances in 
summer. After he learns the seasons 
he does not expect unseasonable results; 
consequently he is no longer dis- 
couraged. 

The man who lives near a first class 
broadcasting station and who is satis- 
fied to get that station clearly on a sim- 
ple detector in the winter, is affected 
the least by radio seasons. But even 
he needs an additional amplifier or two 
in the summer and possibly also in the 
daytime in the spring and fall. When 
he learns the seasons to the extent of 
providing for them with the necessary 
amplifiers, he is in the satisfactory 
position of being able to get the local 
broadcast at any time. 

The subject of variations in the 
strength of radio signals is complicated. 
There are secdnd-to-second, minute-to- 
minute, hour-to-hour and night-to-day 
variations; and there are different varia- 
tions for different directions and for 
different wavelengths. Some of the 
variations may never be noticed in 
years of satisfactory broadcast recep- 
tion. 

The best time to receive over ex- 
tremely long distances and to hear in- 
terestingly rapid variations, is usually 
between one and two o’clock in the 
morning in winter. If the station that 
you hear is 2,000 miles or more away, 
you may notice that its signals vary in 
strength as often as once every second 
and at least as often as once a minute. 
And the station will usually weaken and 
fade out with the coming of daylight. 

When receiving from a station a short 
distance away, the hourly variations 
may be noticeable. But when all the 
reception is from a station not more 
than ten miles away the variations will 
be practically unnoticeable. This is the 
reason why local reception is entirely 
satisfactory at any season. 

The seasonable conditions that affect 
radio reception may be summarized 
thus: 


1. Where the sun shines the most 
directly, the radio waves may meet many 
rapidly varying obstacles. 

2. In the winter, when no sun is shin- 
ing through the atmosphere between the 
sending and receiving station, the radio 
waves may meet many obstacles which 
vary very little. 

3. Heat will cause dry air to absorb 
moisture in one locality; the next locality 
may contain humid air; the next may con- 
tain air which is in the process of giving 
up its moisture in rain and the next may 


(Continued on page 248) 


HOW THE ZONES OF QUALITY 
RECEPTION VARY BY MONTHS 
The red circles indicate the relative zones 
over which good reception is possible without 
static and the white outline shows the rel- 
ative zones for distance reception with static. 
For best hot weather reception, TUNE IN 
ON THE Locau STATIONS ONLY. 
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From a photograph made for POPULAR RADIO ae : 
THE COMPLETED SET IN OPERATION 
With a pair of ñeadphones, the listener may enjoy really good local 
reception within a radius of fifteen miles. The set is particularly ser- 
iceable in towns and cities - 


Ghe Best Crystal Set for $13.00 


Here is a highly efficient little receiver that has been designed 
for the experimenter who has never built a set before. 


By LAURENCE M. COCKADAY 


Cost or Parts: Not more than $13.00 
APPROXIMATE RANGE: Up to 15 miles 


HERE ARE THE Parts USED IN THE LABORATORY MopEL— 
A—coupling coil (see Figure 4); E—Carborundum stabilizing detector 


B—Pacent S. L. F. condenser No. unit; 

251-B, .00035 mfd.; F—composition panel, 7 by 12 by 3/16 in.; 
C—inductance switch; G—baseboard, 6 by 1037 by 34-inch; 
D—five panel taps; 4 binding posts. - l 


ERE is a simple, easy-to-build and 
inexpensive crystal receiver that 
may be built at home in a single eve- 
ning by even the least experienced of 
fans. Indeed, this set has been designed 
by the PopuLar Rapio LABORATORY for 
the special benefit of the reader who has 
never built a set before. 

This unit was built and carefully 
tested in the Popunar Rapio LABORA- 
TORY and was found to give satisfactory 
results. 

Take this issue of Popunar RADIO 
to a radio store and ask the dealer to 
give you the exact parts that are listed 
at the head of this article (except coil A). 

Then, wind the coil, following the 
instructions given on page 218, and drill 
the panel, F. The diagram in Figure 3 


THE FRONT PANEL 


É udt ass o Ba ee E e a a a a nde ele ly, 


Ficure 1: Ai the oh are the switch taps for cutting in or out the turns 
of the coil. The middle dial is used for tuning and the small right-hand 
knob is used for controlling the volume and quality of the sound. 


. ` 


gives the size of the panel and the cor- 
rect spacing for all of the holes that are 
used to mount the instruments. 
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Figure 2: All of the parts are mounted on the panel except the coil which is mounted on 
the wooden baseboard. The heavy white lines show exactly where to run the connecting wires 
so that even the most inexperienced radio fan should have no difficulty in doing a correct job. 


Next, mount the instruments in the 
correct positions on the panel and base- 
board as shown in Figures 1, 2 and 5. 

When this has been done, wire up the 
instruments with connecting wire, as 
indicated in Figure 2. 

If you follow exactly the instructions 
given in Figure 2, you cannot make 
a mistake. All of the connections are 
clearly indicated; and the instruments 
are marked with designating letters that 
are identical with those that appear in 


the text and in the list of parts at the 
head of the article. 

You are now ready to connect the 
antenna and ground to the top and 
bottom, left-hand binding-posts re- 
spectively. The two right-hand binding 
posts (as you face the panel) should be 
connected to the two terminals of a 
pair of headphones. 

To make the initial adjustment on 
the receiver, turn the lever of the po- 
tentiometer on the stabilizing detector 


_ 


unit E, until it points directly down. 

Then, set the switch lever, C, on the 
middle tap and rotate the middle dial, 
which controls the condenser, B, until 
you find the setting at which you hear 
the program from your local broadcast- 
ing station most loudly. 

Then, leaving the condenser dial at 
this setting, carefully readjust the switch 
lever, C, until you find the particular 
tap that gives the best results. 

Next, make a final adjustment of the 
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4 
THE DRILLING PLAN FOR THE PANEL 
oe Ficure 3: The exact spacing between the holes that are to be drilled in the panel for mount- 
i". . et. + tng the instruments and the binding-posts is shown here. The three holes that are marked 


potentiometer knob on the detector 
unit, E, until you find the adjustment 
that gives the clearest and best results. 

The crystal detector needs no ad- 


3° DIA. 


THE COIL SPECIFICATIONS 
Ficure 4: This drawing shows exactly 
how to make the coil. It should be wound 
with No. 24 DCC copper wire on a coil form 

with a 3-inch diameter. 


The single coil, A, in the list of parts at the head 
of this article, cannot be purchased but it may be 
easily built by even the most inexperienced begin- 
ner in less than a half an hour. Obtain a bakelite 
tube, as shown in Figure 5. Its size should be 3 
inches in diameter and 3 inches long. Bore two 
holes for the smal! brass brackets that are used to 
fasten it to the baseboard. Then, bore two more 
holes, as shown, for the two ends of the wire Nos. 1 
and 7 in Figure 4. Wind the coil with No. 24 DCC 
copper wire taking a tap off at five turns for tap 
No. 2, five turns more for No. 3 and so on to tap 
No. 6. Then, wind twenty-five more turns to the 
rae tap No, 7. The coil is then ready to be used 
in the set. 


justment itself as it is of the permanent 
Carborundum type. 

The correct antenna to use with this 
receiver is a single wire from 100 to 
150 feet long (see drawing on page 
238 for the best way to install it.) 

If the set is built correctly, as shown 


A with double circles are for the screws that fasten the panel to the baseboard. 


in the pictures and diagrams, the oper- 
ator, after he has become familiar with 
the tuning characteristics of the re- 
ceiver, will find that he will be able to 
get exceptionally clear and enjoyable 
headphone reception of stations within a 
radius of 15 to 20 miles on the set. 


- Fiaure 5: The general appearance of the completed receiver as viewed 


that ts used. 


from the back. Notice the neat assembly and the small amount of wire 
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The dramatic episode of the “voice of one crying in the wilderness” that 
has won the award of the PopuLtar Rapio MEDAL FoR CONSPICUOUS SERVICE 
to two radio amateurs. 


MEN WHO SAVED A MOTHER 


By J. ANDREW weir 
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The Man Who Picked Up 
the SOS— 


Harry Drew (9 EBT) of Fargo, North 
Dakota, whose prompt aid rescued two lives. 


N a cold November morning three 
years ago, in the wind-swept wil- 
derness of crags that is known as the Rice 
Lake district of Manitoba, there came 
a sudden turn for the worse in the con- 
dition of Mrs. E. G. Symes, the wife 
of the mill superintendent and an ex- 
pectant mother. 
The engineer of the mill, who had 
been pressed into emergency service as & 


doctor, was at the end of his resources. 
The medical supplies were inadequate. 
A real doctor was needed and needed at 
at once. And the only way to get one 
was to send a call somehow to Winnipeg. 

Winnipeg was a hundred and fifty 
miles away. To reach it was a two-day 
journey by motor boat and canoe in 
summer time (or a four day journey when 
the streams were frozen and they were 
freezing then) to Riverton, the nearest 
railroad point. To send a messenger 
for medical aid would take days—and 
every hour was precious. 

In desperation, the husband of the 
patient turned to George Reynolds, a 
radio amateur, who was engaged in the 
assay office of the local gold mine. 

In the mine superintendent’s shack 
Reynolds had installed a three-circuit 
regenerative radio receiver, that used 
spiderweb coils; it was considered a bear 
cat of a set in those days. There was 
to be a transmitter, too, some day. 
Forty feet overhead stretched an aerial 
about seventy feet long; a few feet above 
the rocks six wires were suspended to 
form the counterpoise, for no earth was 
available for a ground. Parts for a 
transmitter lay about, gathering the 
dust of disuse, for on the first night of 
attempted operation of the modified 
Colpitts circuit two 5-watt tubes blew 
out. And besides, there was only an 
8-volt storage battery available for 
lighting the filaments of the transmitter 
tubes, and under the heavy current 
drain operation could be continued but a 


—and the Man Who 
Transmitted It 


George Reynolds, (4AG), of Manitoba, Can- 
, at the base of his antenna mast. 


few hours, when it would be necessary 
to shut down and recharge the bat- 
tery. A 65-kilowatt dynamo, deliver- 
ing 220 volts, D.C., supplied lighting 
current for the mine and the camp, and 
on this line and through a bank of lights 
the storage battery could be charged; 
but the high voltage for the plates was 
dependent upon: the whimsical func- 
tioning of an ancient generator which 
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delivered somewhere around 450 volts 
of direct current. 


Little did Reynolds think, when he - 


first gathered together this dusty array 
of parts, that some day a human life 
would depend upon them. But when 
the emergency came, Reynolds rose 
to meet it. Promptly he attacked the 
mass of metal and wires that might be 
made to respond with an electrical cry 
for help. Under skillful guidance this 
inanimate metal could be endowed with 
a living voice. 

The whole day passed without a sign 
of. success. Time and again the trans- 
mitter was tuned and retuned. With 
that makeshift aerial and counterpoise 
arrangement it seemed an impossibility 
to secure the radiation that would be 
delivered if only the antenna system was 
suspended over moist earth instead of 
solid granite. 

For one moment a chance for success 
loomed. Then a sudden flash! 

Two tubes had gone. The home- 
made grid-leak had not been able to 
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withstand the strain of the high current. 

Only two good tubes left; five-wat- 
ters. The best that could be crowded 
out of them was three-tenths of an 
ampere in the aerial. But it would have 
to do., o 

Steadily, hour after hour, Reynolds’ 
fingers moved the key up and down in 
patient repetition of the code symbols 
of the call for attention. 

Twice there were faint responses from 
Americans across the border and Rey- 
nolds’ fingers moved the key up and 
down with added intensity over the 
prospect of getting the precious import 
of that message across. But back came: 
“Your signals are very faint through the 


interference; sorry, old man; see you 


later”—-and then a cheerful sign-off. 

In the air crowded with cheery greet- 
ings back and forth, the voice of human- 
ity’s call by grim irony was too weak to 
be understood. | 

So the night passed. 

At dawn the vigil ceased and the key 
was silenced. But the labors of the 


say- Cy GARD SULONG 
WINNIPEG, 


Ur. He Re Drew, 


North Dakota, 
UES io A's 


Dear Sir:- 


November Zlst, 1923. 


I have your letter of the 17th 


inst. enolosing further message from Mr. Smith from 


the Selkirk Mine. 


I wish to convey to you the 


thanks of all parties conocemed for your trouble in 


this matter, and undoubtedly you are the person to 


whom Mrs. Symms owes her life. 


Yourg truly, 


AMERICAN DEVELOPMENT COMPANY LIMITED, 


KVH-SS . 


Vice-Presi dent ; 


The Official Letter of Thanks 


The vice-president and attorney of the Selkirk Mine, after he had traced 
down the identity of Drew by means of a news item in “The Fargo 
Forum,” officially thanked him for his aid, in this letter. 
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faithful assayer were renewed with in- 
creased vigor. 

Patiently the transmitter was taken 
apart and reassembled into a new cir- 
cuit, the “Reversed Feed-back,” this 
time. It seemed to give slightly better 
results. But power was the thing. There 
was one possibility, and that was to in- 
crease plate voltage by hooking in 
series the 220-volt lighting generator 
with the little dynamo. It meant tak- 
ing the chance of Llowing something; 
but all of the work of the previous night 
had gone for nothing, and there could be 
no further delay. 

Somehow, the call for help had to be 
jammed through. 

At nightfall the key was again click- 
ing off patiently its insistent appeal for 
attention. As to what wavelength the 
set was working on, Reynolds hadn’t 
the faintest idea; he had no wavemeter 
and his receiving set had never been 
calibrated. But he did know that the 
aerial was now radiating seven-tenths of 
an ampere, and that was a boost that 
made all the daytime labors seem worth 
while. Now, if the transmitter only 
keld together! A blow-out, however, 
and all would be over. 

In spite of the increased power this 
night seemed worse than the previous 
one. 

But the hand on the key never fal- 
tered. Mechanically, Reynolds reached 
over to throw the switch to listening 
position once more. Perhaps a thou- 
sand times by now he had faced dis- 
appointment, but with each repetition 
hope had buoyed him up. His message 
was a matter of life and death, someone 
must hear it eventually; it had to get 
through; perhaps this would be the 
time. ... 

And then— 

4AG HEAR YOU VERY CLEARLY OLD 


MAN IF NO MESSAGE SEE YOU LATER 
9EBT 


The dreaded sign-off—he musn’t lose 
him! , 

Reynolds’ hand shot out to the throw- 
over switch and in the same motion his 
fingers again closed on the transmission 
key; dots and dashes tumbled over each 
other in the rush to get the message 
out. ... 

And thus it was in the small hours of 
that cold November morning an Ameri- 
can amateur, 9 EBT, otherwise known 
as Harry Drew, idling away a few hours 
at his radio set, comfortably content in 
the midst of some 25,000 people who also 
called Fargo, North Dakota, home, 
instead of a lazy response to his greeting 
heard the dread call of the air lanes 
hurtling itself against the diaphragms 
of the headphones. 

“S O SP” it shrilled. “I have a mes- 
sage. It’s urgent. Will you take it?” 

(Continued on page 269) 


Brown Brothers 


In THE IGNITION SYSTEMS OF AUTOMOBILES—where radio signals as 

distinct as those from a spark transmitter may be broadcast with the 

result that the discharge from crowded traffic may seriously interfere 
with reception on a sensitive receiver. 


15 LAIRS OF THE 


Demon Static 


Does your set sometimes “go bad”? Perhaps 
the trouble is due to interference that may be 
eliminated in some way. 


o ——— —-—- = n e e a —_— - 


Brown Brothers 


In THE BATTERY TERMINAL OF Your SEtT—a poor connection will 

make a loud, crackling noise that many people think is static from 

the air. If you disconnect your antenna and ground, real atmos- 

pherics will stop but a bad connection will make as much trouble as 
was evident before. 


Kadel 
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& Herbert 


In Ttae Rotary Gap of the old-fashioned 
spark transmitters, signals are sent out that 
sound like static to the inexperienced listener. 
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Kadel & Herbert 


the insulators in wet weather, sending out waves 
that sound like a steady buzz in the set. The power 


Brown Brothers 
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In EvLEctric WASHING Macaire Motors, dirty 
; ; ts + 
j In Power Lines currents may flash across 5 commutators will transmit electrical impulses thaé i 


companies will usually cooperate in eliminating 


Brown Brothers 


other similar devices. These ma- 


this source of trouble. 


Brown Brothers 


where à sparking commutator may 


6 In VIoLET-RAY Macuines and 7 IN THE ELECTRIC REFRIGERATOR, 


chines should never be used during 


broadcast interference to the sets 


the evening broadcasting hours. in the neighborhood . 


l 


Brown Brothers 


9 


In THE TROLLEY Wires of street cars, where tremendous interfer- 
ence is sent out by sparks flying between the trolley and the wire 
and also by the sparking on dirty rails. The only real way to 
eliminate this source of static is to run the wires underground. 


sound on the loudspeaker like a thunderstorm." 


# 


Brown Brothers 
In an Ort BurniNnG FURNACE, the 
motor that drives the fan may have 
commutators. that will broadcast 
static to your receiver. 


oe 
Brown Brothers 


1 () In THE BUZZER DOORBELL, whence 


signals are sent out into the house 
that interfere with radio reception. 


Digitized by 


boat or for the home. 


Here is a practical receiver for motoring, for the camp, for the motor 
It is a portable set with exceptional tone quality 
and distance range and is equipped with battery power that should last 


for from two to four months of ordinary use without replacement. 


By S. GORDON TAYLOR 


Cost or Parts: Not more than $88.25 
RECEIVING Rance: Coast to coast. 


a: _ HOW TO BUILD THE NEWEST PORTABLE 


own and Country’ Receiver 


(For the list of parts used in this laboratory model, see page 269.) 


T The list of pls there given includes the exact Enswienenis used in the set from which these specifications were made up. The dd 
T 


rienced amateur, however, will be able to 
i But we recommend that the novice follow t 


; where to place’ the connections. 
tL) the use o, 


la out other reliable makes of instruments which may be used with equally good 

list, as the diagrams in this article will tell him exactly where to bore the holes and exactly 
If instruments other than the ones listed are used, the only change that will be necessary will be 
different spacings for the holes that are drilled in the sub-base for mounting the instruments. To an y reader who has difi- 


cae oulty in‘obtaining any of the parts which are necessary in making up these model receivers and power units, PopULAR Ravio SEBV- 
ICE BUREAU, 627 West 43rd Street, N ew York City, will gladly assist in seeing that his requirements are promptly supplied. 


HE public demands much moreof a 

portable receiver now than it once 
did. Time was when the “cigar-box” port- 
able with its single tube and: ‘headphones 
was a novelty but'its usefulness is now 
practically limited to boy: scout’ camps 
and the.like. The adult public i is’ satis- 
fied with nothing less than a receiver 
that. will provide good loudspeaker 
volume even on distant stations; in’ad- 
dition it demands that the receiver oper- 
ate with a loop antenna and dry cells, 
that it be simple to tune but highly 
selective and that it have. good tone 
quality even under trying conditions. 


‘stand the 


In designing the 1926 “Town and 
Country” receiver these requirements 
have been kept constantly in mind and 
others have been added to the list when- 
ever this seemed to be advantageous. 

‘It ‘was believed, for instance, that 
the receiver should be fitted for home 
use in winter as well ¢ ‘as for’ portable use 
in summer: , This-required an “Bppear- 
ance fine enough for, home surroundity: 
and a construction ‘stùr enough “t 
knocks" that a portable set 
receives. It should also be equipped 
to use a loop or an outdoor antenna. 

It was not until all of these require- 


ments had been met that the receiver 
was considered finished and the final 
model, as described in this article was 
made up. 

This receiver, during the tests that 
were conducted in and around New 
York City, accomplished everything 
that was desired of it. It proved to be 
sufficiently sensitive to bring in Cal- 
fornia stations on the loudspeaker with 


‘a ‘vdlume great enough to be clearly 
‘understood across a medium sized room. 


This reception was accomplished 


- without the use of either a ground or a 


regular antenna but with only the small 
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The Hook-up of the New “Town and Country” Receiver 


Fıcure 1: All of the symbols for the instruments bear designating letters which reappear 
in the list of parts, the text and the following illustrations; this eliminates the possibility of 
mistakes in construction and wiring up. 
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The Working Plan for the Baseboard Layout 


FıGuRE 2: The exact positions in which the instruments are mounted on the baseboard. 
Extra care should be taken to fasten all instruments securely so that they will not jar loose 
during transportation of the receiver. 


niece Google 


Page 226 


folding ‘loop. Reception of this type 
is naturally not to be expected every 
day, especially not in the summertime, 
but at least it shows what the receiver 
can do in good radio weather. 

Full volume on this set on local sta- 
tions up to 50 miles away is too great 
for comfort: in the average room; and it 
is ample for a large-'room or for out- 
door. reception. The tone quality is 
excellent and the selectivity is all that 
could be desired. . : 

While the set was in use withm a mile 
of two of New York’s most powerful 
stations no interference was experienced 
between these two stations or between 
either of these and any other of the 
dozen stations that were in operation 
within a radius of ten miles from the lo- 


cation of the receiver. With high power 


New York stations in operation on 
316 meters, out of town stations operat- 
ing on 300, 303, 306, 309, 319, 322 and 
326 meters were brought in without 
any interference. 

. The battery consumption of the re- 
ceiver is‘so low that the dry-cell “A” 
battery and the combination of small 


HWMIAQOOO’ 


and medium size “B” batteries, men- 


tioned below, will operate the receiver 


for’ over 120 hours without replace- 
ment. This is an ideal condition because 
it means that the receiver may be taken 
along on a three-month vacation and 
will. operate throughout that time 
without any replacement of batteries, 
if the receiver is used 10 hours a week 
on an average. 

In addition to this, the batteries are 
so balanced by the use of small batteries 
at points in the circuit where the cur- 
rent drain is low. and medium size bat- 
teries where the drain is heavier, that 
all batteries will give approximately the 
same length of service. This is a worth- 
while consideration inasmuch as it 
means that all batteries may be replaced 
at the same time and then forgotten 
for the next two or three months. 

This applies to both the “A” and “B” 
batteries. The “C” batteries that are 
used in the circuit have an estimated 
life of a year or more. If standard 


“large” size “B” batteries are used they 


wil provide approximately 400 hours 
of actual service. The use of this type 
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of battery is therefore recommended 
when the receiver is used at home dur- 
ing the winter season. 
The use of high grade audio-frequency } 
transformers, a dry-cell power tube in | 
the last stage and a cone-type loud- 
speaker all contribute their share to the } 
excellent tone quality that is obtainable | 
with this receiver. : 
The complete receiver and equip- 


ment case is not exactly a “vest pocket | 


edition” but, after all, the results of | 
which this receiver is capable could not 
be expected from a receiver in which | 
all sorts of sacrifices had been made for 
the sake of compactness. As it stands, f 
the receiver may easily be transported 
on a train as hand baggage or in a} 
motor car. i 

As shown in Figure 9, the receiver 


‘itself is completely enclosed in a ma-f 


hogany cabinet with a drop front. All} 
accessories and equipment, including 
the folding loop, the batteries and the 
loudspeaker are fitted into a regular 
suitcase. By means of plugs and jacks 
for connecting the batteries, loop and 
loudspeaker to the receiver the whole 
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A Rear View of the Receiver 


FicurE 3: The general arrangement of all the instruments on both the baseboard and the 
panel; it should be noticed that most of the wiring is kept down close to the baseboard and that 


a good deal of it rests directly upon út. 


The Picture Wiring Diagram of the Receiver 


Figure 4: The upper rectangle represents the panel and the lower rectangle, the baseboard. 
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How to Drill the Panel 


Ficure 5: The exact positions in which to drill the holes for mounting the instruments. 
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How to Build the Framework for-the Equipment Case 
Fıcure 6: Complete details and measurements of the framework that r inside of the 


suitcase are shown here. The assembled case, with the equipment in p 


outfit may be set up and put into opera- 
tion in less than 60 seconds. 

The picture at the head of this article 
suggests one of the uses of the 1926 
“Town and Country” Receiver. It 
may even be put into operation when 
the entire receiver and loop are enclosed 
within the all-steel body of a closed car. 

Under such conditions, the volume 
and sensitivity are somewhat reduced 
but ample loudspeaker volume is ob- 
tainable over 100 miles away from the 
New York City broadcasting stations. 
On the deck of a motor boat or yacht 
excellent reception is obtainable. In 
camp or in the summer cottage, condi- 
tions, of course, approximate those 
found in town and reception is equally 
good. 

Radiation from this receiver is neg- 


PP VIEW WITH BOTH COVERS OPEN 
A m ——. 


Figure 8 on page 260. 


ligible. When the loop antenna is used, 
this receiver will not cause interference 
in another receiver operating ten feet 
away in the same room. 

When an outdoor antenna is used, 
conditions are the same due to the 
loose coupling that is normally used in 
coil A and also to the fact that only 
221% volts are used on the plate of the 
oscillator tube. The first detector also 
uses only 2214 volts on the plate. 

All of these things point to this as a 
real “all-purpose”? receiver that will 
meet the demands of the most fastidious 
under any and all conditions. 


How to Construct the Set 


After all the instruments and mate- 
rials for building the set have been pro- 


ts shown in 


panel, P, (shown clearly in Figure 5). 

First of all, cut the panel to the cor- 
rect size, 7 by 20 inches. Then square 
up the edges smoothly with a file. 

The centers for boring the holes 
(that are necessary for mounting the 
instruments) should then be laid out on 
the panel, as shown in Figure 5. A 
convenient method of doing this is to 
lay out all center holes on a piece of 
paper the same size as the panel; then 
the piece of paper may be fastened on 
the panel and the centers marked direct- 
ly on the panel by punching through 
the paper with a sharp, pointed in- 
strument. — 

If all of the holes to be drilled are first 
started with a small drill, one-sixteenth 
of an inch in diameter or less, they may 


cured, the amateur should prepare the (Continued on page 260) 
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The Cabinet for the Receiver 


Ficure 7: Complete specifications for the construction of the cabinet are given here. This 
model cabinet, which was especially constructed for this receiver, may be duplicated by any 


be = 


cabinetmaker from these drawings. 


RADIO VIOLIN 


An ingenious device that enables 
a lone soloist to play 

a concerto to the accompaniment 

of a full symphony orchestra 


- JULY, 1926 ' ’ 


The NEW 


By 
PATRICK WHELAN 


Ta ` 


AVE you ever heard a violinist 
stand alone before an audience, 
sweep his bow across the strings—and 
hear emanate not only the familiar and 
expected sounds of the violin but the ac- 
SRR ae Eae aea rat $ l e E companiment of a piano, or even of a 
eee | E full orchestra? | 
QONLLICIIAMININN TTD EnS A ; 4 Sn anian No, of course not. Nobo dy has—a 
S least not yet. But that remarkable 
sensation is in store for you. 

For this feat may now be accom- 
plished by means of a compact loud- 
speaker unit that may be inserted inside 
of the violin and attached, by means of 
a wire, to a nearby receiving set. Both 
the receiver and the wire may be con- 
cealed. . 

Thus a broadcast progrdm may be 
reproduced by the violin itself, which 
has been transformed into a practical 
reproducer. 

This electrically operated instrument 
is not a toy; it is a real violin that has 
been augmented with a reproducing 
unit similar to that used im a loud- 
speaker. The unit comprises a perman- 

_ ent magnet, two coils and an armature 
affixed to a movable pin. It is mounted 
inside the violin after a portion of the 
back of the instrument has been tem- 
porarily removed and placed in posi- 
tion, as shown in the accompanying . 
diagram.. The magnet is fastened di- 
rectly to the wooden frame of the violin 
and the pin is fastened to the bridge 
work, so that when the pin vibrates, 
due to the electrical impulses of music, 
the whole bridge and structure of the 
violin vibrate at the same time and 
in the same manner as if the strings 
were being played upon with a bow. 

To violin students who find the grind 
of daily practice a bit wearisome this 
unique device offers the inestimable 
boon of an accompaniment, not only 
by the world’s greatest artists, but by 
the world’s greatest ensembles and 
orchestras. l 

For by means of this instrument Little 
Willie may now play a violin obligato— 
perhaps a bit falteringly—to Galli- 


ESE 


. 


HOW THE REPRODUCER IS MOUNTED Curci’s Ave Maria of Gounod, or carry 
This drawing shows the method of affixing the loudspeaker unit inside the simple melody of Handel’s Largo to 
of the violin. A is the bridge to which is fastened the vibrating pin the accompaniment of the New York 


B that is energized by the coils C and the magnet D. Philharmonic orchestra. 
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Four New Combinations of Units 
For Assembling the Raytheon Power-Pack 
oe By LAURENCE M. COCKADAY 


A High-Voltage Power-pack That Is Equipped With a Relay 
- An extremely ‘handy model mar contains ‘a relay that is connected. in circuit with the “A” 


battery šo that the battery switch’ on the receiver' turris the Power-pack on and-off without 


extra switching. Le rest furnishes a high-voltage direct current with two intermediate taps. 


Here Is a List oF THE Parts THAT WERE USED IN THE LABORATORY MODEL oF Tuis Unrir— 


A—Raytheon tube; : | E—Benjamin standard tube socket J—wooden baseboard; 
B—Mayolian step-up transformer; (old style); K—binding-post strip; 
C1 and C2—Mayolian chokes; T Bradieyohi, No. 10; 4 Eby binding posts; 
Pe ae naa seems nil mfd. Hop sear >i See i brass wood screws. 
2—Dubilier high-voltage, filter, con- —Bradleyunit; ohms; es eed 
denser can for Raytheon circuit; I—Brach relay; i j Note: This unit is Model IX. 
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Tube 


ment circuit so 


The step-up transformer, in this model of the Power-pack, has a tap for 
that the power tube may be supplied with energy on the filament as well as for the “B” current 


Here Is a List or THE PARTS THAT WERE USED IN THE LABORATORY MODEL OF THIS UNIT— 
H—Bradleyunit, 7,500 ohms; 


A—Raytheon tube; D2—Tobe filter condenser unit for Ray- 
B—General Radio step-up transformer; theon circuit; J—wooden baseboard; 
E—Benjamin socket (old style); K—binding-post strip; 
0— 4 Eby binding posts. 


C—General Radio double choke; 
D1 and D8—Tobe filter condensers, F—Bradleyohm, No.1 
G—Bradleyohm, No. 25; "Note: This unit is Model VIII. 
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A Compact Power-pack Obtained by a Variation in Design 


In this model a compact transformer, choke and socket arrangement has been employed. 
All of these units and their binding posts are in a black metal can with the tube socket mounted 
on top. Separate resistors and condensers are used. 


Here IS A LIST oF THE PARTS THAT WERE USED IN THE LABORATORY MODEL oF THIS UNIT— 


A—Raytheon tube; D3 and D4—Tobe filter condensers, 4 G—small brass brackets; 

B—Jefferson transformer and choke mfd.; H—wooden baseboard; 
unit; D5 and D6—Tobe filter condensers, 4 Eby binding posts. 

C—special Ward-Leonard unit with tap 1 mfd.; brass wood screws. 


$ 
i 0 and $ E— ts f ti ist FNE 
D ate slid, a © TS REO Note: This unit was referred to in Part I as 


C; S 
mfds.; F—binding-post strip; Model VII. 
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A Raytheon Unit for High or Low Voltages 


This model of the improved Power-pack contains a switching arrangement by means of 
which either a high or a low voltage may be obtained on the input, step-up transformer. 
By this means a high or low direct current output may be obtained for plate supply. 


Here Is a List oF THE PARTS THAT WERE USED IN THE LABORATORY MODEL or Tuais Unit— 


A—Raytheon tube; G—Bradleyohm, No. 25; M—brass bracket for mounting con- 


B—Thordarson step-up transformer; H—Bradleyunit, 7,500 ohms; denser can; 
Cl and C2—Thordarson chokes; I—Electrad grid-leak mounting; N—double-pole, double-throw switch; 


Di and D2—Aerovox filter units; J—wooden baseboard; 4 Eby binding posts. 


EK—Walbert Safety Rim socket; K—binding-post strip; 
F—Bradleyohm, No. 10; L—brass brackets; Note: Referred to in Part I as Model III. 
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Where the Law of 
Induction Is Applied 


All electrical generating apparatus, 
of which this generator ts a famil- 
iar type, employ coils that func- 
tion under the laws that are 
described in this article. 


How Energy Leaps the Chasm 


WON N 
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Space dy “Induction” 


“Induction” 


across space without the use of a conductor. 
force by means of which currents may be generated or “in- 


duced.” 


is our name for the force that carries energy 


It is also the 


Without induction radio communication as we un- 


derstand it would be impossible. This article tells what 


induction is and why it is important to radio. 


By SIR OLIVER LODGE, F. R. S., D. Sc., 


NDUCTION may be generally 

divided into two main classes or 

types: electrostatic and electro-magnetic 
_ induction. 

In an earlier article,* I told how Fara- 
day first employed “induction” as a gen- 
eral name to indicate any electrostatic 
action across space; that is, through the 
ether only, as opposed to “conduction” 
through matter. At that time, the first 
kind of induction, electrostatic, was 
described. 

But Faraday found that another kind 
of induction could go on from an electric 
current, when there was a conductor 
in its neighborhood. 

This kind of induction is very im- 
portant and not quite so simple as 
electrostatic induction. 


~ w“ What Inductance Really Is”, by Sir Oliver 
Lodge in the March, 1926, issue of Poputar Ranio. 


When a current is steady, it has no 
inductive effect. To produce electro- 
motive force by induction, therefore, 
currents must vary in strength. 

When they rise in strength, they in- 
duce an opposite current in neighbor- 
ing conductors. When they fall in 
strength they produce a current of sim- 
ilar sign to themselves. And they do 
this even in their own conductor, a 
phenomenon which was called by Fara- 
day “Extra Current” but which is now 
known as self-induction, a name given 
to it by Clerk Maxwell. 

The electromotive force that is set up 
in a conductor depends on the rate of 
change in the number of lines of force 
which thread it. In fact it is equal to 
that rate of change, which may be ex- 
pressed mathematically as dN /dt. As 
long as the lines of force are steady there 


LL.D. 


will be no current induced in the wire. 

Faraday called this “ihe electronic 
state”; because, when the lines of force 
subside or are removed (or otherwise 
destroyed), a wave or pulse of current — 
circulates in the conductor. The 
strength of this current depends upon 
the electromotive dN /dt, divided by 
the resistance of the conductor, in ac- 
cordance with Ohm’s Law. 

If the inducing coil has an iron core, 
that iron is acted on by the current and 
magnetized inductively; and the lines 
of force that are due to the iron add 


_ their effect to those of the coil, and exert 


stronger induction at a distance. 

The conductor in which induced cur- 
rents are set up is called a secondary 
circuit, the original circuit being called 
the primary. 

If the secondary diaii is wound over 
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the primary, or wound on some part of 
the common iron core, nearly all of the 
inductive lines of force can thread the 
secondary, and the inductance is then 
at a maximum. 

This kind of a device is called an “in- 
duction coil.” 

The object of an induction coil is to 
generate a sudden and violent electro- 
motive force in the secondary circuit; 
and for that purpose the amplitude of 
the primary current should be rapidly 
varied. 

One way to produce this effect is to 
open and close the primary circuit in 
rapid succession. The “break” may be 
made more rapidly than the “make,” 
because a complete break in the cir- 
cuit may Stop it almost dead—not quite 
dead, because you cannot introduce the 
insulator with infinite speed. 

If you break the circuit in air, there 
is sure to be a spark, which prolongs the 
current for an instant. If you break 
it under a liquid that is an insulator, the 
stoppage is more sudden, due to the 
quenching action. Even in air, how- 
ever, the stoppage may be made rather 
sudden by connecting a condenser 
across the terminals of the breaking de- 
vice. Then the first rush of the self- 
induced or “extra” current expends 
itself in charging the condenser, so 
that the terminals have time to separ- 
ate and to either avoid the spark al- 
together or to reduce it to a minimum. 
Moreover, the stored charge in the 
condenser immediately recoils back, pro- 
ducing a current in the opposite direc- 
tion, so that the primary current is not 
only stopped, but reversed, thus giving 
a double effect on the secondary. 

If the secondary has a large number 
of turns, so as to surround the magnetic 
lines‘of force a great many times, the 
induced electromotive force may reach 
a very high value, giving a spark in 
favorable cases a foot or more in length. 
The ratio of primary turns to secondary 
turns, therefore, governs the voltage 
obtained in the secondary. 

A dynamo also acts by induction; but 
in this case the current is induced in the 
armature not by making and breaking 
the primary current, which may remain 
steady, but by rapidly moving it, or, 
more conveniently, by rapidly rotating 
the armature coils so that the steady 
lines of force of the inducing magnetic 
field shall thread the secondary circuit 
or armature, first in one direction and 
then in the other. The more rapid the 
rotation becomes, the more vigorous is 
the induced electromotive orce. 

The total induction in a magnetic cir- 
cuit, say a horseshoe electromagnet with 
an air-gap (in which experiments may 
be made), is the total number of lines 
of force generated. 

(Continued on page 254) 
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THE WIRING DIAGRAM OF THE S-C RECEIVER 

Ficure 1: The electrical connections for the receiver and all of, the designations for the 

; instruments are marked with letters that correspond with those in the constructional article that 
d -appeared in the March, 1926, issue of Porurar Ranio, 


HOW TO GET THE MOST OUT OF YOUR 


S-C RECEIVER 


Every radio fan who has built or who intends to build the new 
S-C receiver will find in this article data on the theory of 


me SS operation, the best type of antenna and ground to use with 


his set and general operating hints that will be of value to him 
in getting the best possible results out of this set. 


By S. GORDON TAYLOR AND LAURENCE M. COCKADAY 


HE S-C Receiver, which was de- 
scribed in the March, 1926, issue of 
PoruLaR Rapio, seems to have drawn 
into the radio game many fans who have 
never before built a set, largely because 
of the simplicity of its construction. ` 
This is due both to the harness ar- 
rangement of wiring and to the. care 
which was taken in the article to treat 


every detail so clearly that no doubt | 


could be left in the reader’s mind about 
any point of construction. 

Of course, the builders of this set 
were by no means limited to beginners; 
but in view of the special appeal which 
it offered to this class of fan it was 
believed that an article giving full 
operating data and information regard- 
ing the equipment to use with the set, 

as well as general instructions for ob- 
taini 1g maximum results in actual 
opera ion, would be decidedly useful. 
article which deals with the in- 
‘tallstion, care and operation of the 
S-C Receiver has therefore been inserted 
in this issue in place of the regular article 
on “How to Get the Most Out of Your 
Ready-made Receiver.” 


The Theory of Operation 

The antenna circuit that is employed 
is of the semi-aperiodic type; that is, it 
does not have to be tuned to resonance 
with the incoming signals. Any signals 
that are transmitted in the broadcast 
waveband will be intercepted by this 
antenna circuit with practically equal 


facility. 


It is the purpose of the coil, A1-A2, of 
the coupler, A, to provide a means for 
transferring the signal energy from the 
antenna to the receiver. This is made 
possible by placing coil Al-A2 within 
coil A3-A6 so that, by a process of elec- 
tromagnetic induction, a current flow 
will be set up or induced int‘ coil AB-A6 
when there is a flow of alternating: cur- 
rent in coil Al-A2. , | 

The signals from a broadcasting, sta- 
tion are always in the form of a high- 
frequency, alternating current, the fre- 
quency depending on the adjustment of 
the apparatus of the broadcasting sta- 
tion. Each station is assigned a definite 
frequency upon which it may broadcast; 
and the Government requires each sta- 
tion to adhere to its assigned fregtiency 


with as much accuracy as possible. 

Unlike the antenna circuit, the ¢ir- 
cuit represented by coil A3-A6 and the 
variable condenser, E, is sharply tuned. 
By this is meant, that, at a given ad- 
justment of the variable condenser, 
signals of a certain frequency will be 
induced in this circuit but that signals 
which have other frequencies will be 
rejected. This is due to the fact that 
this circuit has a high resistance to all 
frequencies other than the one to which 
it has been adjusted: 
. An exception to this lies in the fact 
that when two stations are broadcasting 
on nearly the same frequency, one will 
be freely accepted by the circuit, that 
includes coil A3-A6 and condenser E, 
but the other may not be entirely re- 
jected. When this is the case, the un- 
desired signals would be heard along 
with those to which the operator desires 
to listen if it were not for another tuned 
circuit that follows this one. As it hap- 
pens, this receiver does contain another 
tuned circuit which makes possible the 
rejection of the undesired signal. 

Let us assume that the condenser, E, 


has been adjusted so that its circuit is 
in resonance with a broadcasting sta- 
tion; or, in other words, that it is ad- 
justed to the same frequency as that on 
which the station is broadcasting. The 
energy which is induced into the tuned 
circuit is impressed upon the grid of the 
first tube, Rl, Figure 1, because of the 
wire connecting this circuit to the grid 
of the tube. 

This tube acts as a radio-frequency 
amplifier, the purpose of which is to 
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A FRONT VIEW OF THE RECEIVER 
Ficure 2: This is the way your set should look. The various parts that are shown on. the 
iki are ‘lettered so that you will know exactly which ones the author is referring to when he 
tells you how to tune. 


build up the weak incoming signal 
energy from distant stations. To ac- 
complish this, the vacuum tube has been 
designed so ‘that the grid serves as a 
throttle to control the amount of energy 
that is drawn from the high voltage “B” 
battery. All of the amplified energy is 
drawn from this “B” battery. The only 
purpose that the incoming signal energy 
serves, is to actuate the grid in its 
throttle action. 

When a surge of electrical energy, 
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representing the incoming signal, is im- 
pressed on the grid of this tube, it causes 
a like surge of current to flow from the 
“B” battery into the plate circuit of the 
tube. But the energy which is drawn 
from the battery and which flows in the 
plate circuit is many times greater than 
the energy which was impressed upon 
the grid; and it is this increased energy 
which represents the amplification that 
is obtained from the tube. A vital 
factor in this process is the fact that the 


A REAR VIEW OF THE RECEIVER 
Figure 3: The interior of the set, with the cabinet removed and 
with the four tubes in place in their respective sockets. 
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THE ANTENNA INSTALLATION 


 Fraume 4: With the aid of this drawing the set constructor should be able 
_ toinstall the proper type of antenna for use with the receiver. 


energy that is drawn from the battery, 
is an exact duplicate of that which is 
impressed on the grid, except in the 
matter of size. Every variation of the 
incoming energy, that is caused by the 
voice modulation at the broadcasting 
station, is reproduced in the energy 
flow that is set up in the plate circuit. 
Up to this point in the circuit, the 
signals of the broadcasting station have 


been intercepted, passed along to the 


radio-frequency amplifier tube and 
there amplified. In this amplified form 
they are present in the coil B5-B6, 
which is connected in the plate circuit 
of the tube. Once more a transfer is 


‘made by induction, from coil B5-B6 to 


coil B3-B4. The variable condenser, F, 
is in the same circuit with this latter 
coil and this combination forms the 
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second tuned circuit, which v was referred 
to previously. 

- The next tube serves as the detector. 
Its function is to convert the radio-fre- 
quency energy into frequencies which 
fall within the audible band. The same 
type of tube is used here as for the radio- 
frequency amplifier tube. The different 
action is accomplished: ‘through the cir- 
cuit which is designed's so as to take ad- 
vantage of both the detector action and 
some of:the amplifier action of the tube. 

To understand this, it must be re- 
membered that the actual voice repro- 
duction in electrical energy was brought 
through the air on a high-frequency 
carrier wave, of the frequency to which 
the broadcasting station was adjusted. 
Actually, this carrier wave ‘1s simply. a 
conveyor, the purpose of which is to 
transport the modulated voice energy 
to the point where it is to be used. 

It is in the detector tube circuit that 


` the modulated energy is, in effect, 


separated from the high-frequency car- 
rier wave. Thus, if a pair of head- 
phones is connected in the plate circuit 
of the detector tube, the signals can be 
made audible for the first time. 

If, instead of connecting headphones 
in the detector output circuit, an audio 
frequency amplifier is used, it is pos- 
sible to build up the signals to tremend- 
ous strength thus making possible the 


THE COMPLETE INSTALLATION DIAGRAM 
Fiaure 5: This composite hook-up shows exactly how to set 5 the receiver with the proper 


baitery connections made to the various colored leads o 


the connection cable. 


m Fer oe EU OE 


ee T Oe 


~ 


{TA ee ee ee E T O T ER m. ee UES YV w eee gr y 


JULY, 1926 


use of a loudspeaker. This is exactly 
what is done in this case. The vacuum 
tubes, R3 and R4, are again the same 
type of tube as R1 and R2; but this time 
they are made to serve as audio-fre- 
quency amplifiers by means of the ar- 
rangement of the circuits in which they 
are placed. 

In the S-C receiver, the detector tube 
is made to serve a double purpose 
through the use of regeneration or ‘‘feed- 


‘back.”” The output of the detector cir- 


cuit flows*through coil B1-B2, which is 
inductively: coupled to the detector 
input coil, B3-B4. By means of induc- 
tion, some of the energy from the plate 
circuit is again put into the grid circuit 


_of the detector tube and additional 


amplification obtained. 

If there is too much feed-back, the 
tube will break mto oscillation. To 
prevent this, a variable resistance is 
connected across the coil B1-B2. The 
coupling between the two coils may be 
varied also, as coil B1-B2 is wound on 
a small pivoted rotor within coil B3-B6. 
Thus the amount of “fed-back” energy 
may be regulated by varying the resist- 
ance of O, or by turning the rotor 


coil. 


The speed at which electrical energy 
travels is so great that the energy 
which is fed back reaches the output 
circuit again with no noticeable lapse 
of time and therefore simply adds to 
the strength of the original impulse. The 
total energy thus flows through the 
primary of the audio-frequency trans- 
former C. This is a step-up trans- 
former; so the energy set up in the 
secondary winding by induction is of 
higher voltage than that in the primary 
winding. The signal is then impressed 
on the grid of tube R3 and is amplified 
through the action of this tube. A jack 


is provided in the plate circuit of tube © 


R3 in order that. headphones may be 
used if desired. For the use of a loud- 
speaker another amplifier tube is pro- 


vided, the action of which is the same 
as that of R3. 


Fhe Antenna and Ground 


Considerable -experimentation with 
the S-C receiver seems to indicate that 
an antenna with an overall length of 
about 75 feet is best. This does not 
mean, of course, that longer or shorter 
antennas cannot be used, because, as a 
matter of fact, good local reception may 
be obtained on a short; indoor antenna. 

In general, the. signal strength and 
sensitivity of the receiver increases with 
an increase in the straight-line length of 
the antenna up to about 75 feet. Above 
this point there will be some further in- 
crease in signal strength; but what is 
gained in this direction may be lost in 
the way of selectivity, if the receiver is 
used in locations where there are nearby 
broadcasting stations. This latter fact 
is no reflection on the receiver but ap- 
plies equally well to almost all broad- 
cast receivers. Figure 4 will offer some 
ideas on proper antenna construction to 
the novice. 

The use of an outdoor antenna is to 
be preferred if space is available. If 
this is not the case, an indoor antenna 
tacked up along the picture moulding 
or in the attic will serve. Whether the 
antenna proper. is indoors or out, it 
should be erected in as straight a line 
as possible. If the available space is 
only 30 or 40 feet in length it is better to 


use two parallel wires about three feet 


apart and joined together, at the end 
nearest the receiver, than to use a single 
wire erected in the form of a right angle 
or any angle less than about 135 degrees. 
It is better to run an indoor antenna 
straight through several rooms, or along 
a hall, than to run it around one or more 
rooms. 

An indoor antenna may be made of 
insulated wire, such as single lamp cord, 
bell wire or annunciator wire. Unin- 
sulated wire is best for outdoor anten- 
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THE HOOK-UP FOR THE RAYTHEON UNIT 
Ficure 7: The connections to the wiring cable when a Raytheon unit 
such as described in the May, 1926, issue of Poputar Rapio is to be 
used with the set. 
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THE BATTERY WIRING 
FIGuRE 6: The exact connection for_hooking- 


up the dry-cell ee 


if UX-199 
tubes are us 


nas for the reason that the weather rots 
the insulation and the antenna soon 
presents an unsightly appearance. The 
author’s preference is for seven strand 
copper wire with each strand individ- 
ually enamelled. Such wire may be 
purchased in most radio stores. In any 
event the wire should be strong enough 
to support its own weight and should 
not be the extremely soft, pliable wire 
which is carried by many radio stores. 
Needless to say, the antenna should 
be well insulated from any objects with 
which it comes in contact. It should 
also be kept at least 10 feet away from 
trees or metallic bodies such as tin 
roofs. The lead-in wire (which by the 
way is included in the 75-foot length 
that was mentioned above) should be 
kept a foot or more from the wall down 
to the point where it enters the house. 
There it may be brought through a 
porcelain tube for which a hole has been 
drilled in the wall; or a “lead-in strip” 
may be used. This is a thin insulated 
copper strap which lies on the window. 
frame and is thin enough so that the 
window may be closed down on it. 
Unless the antenna and lead-in are one 
continuous piece of ‘wire, the connection 
between the two should be soldered. It 
is not enough to twist one around the 
(Continued on page 256) 
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Kadel & Herbert = EAA T g 
A Unique “Special Service” 
Kadel & Herbert to Jersey Fans 


He Picks Up Broadcasts When a broadcaster goes as far as 
in à Pail to show his listeners-in how to tune 
Mm @ rall their sets and how to use a specially - 
Because his aerial space was limited constructed wave-trap, we should say 
Harold Heitmiller went up on the he is giving an unbelievable amount of 
roof and hung this. receptacle on a service. Yet that-is-just what WJZ 
ten-foot wire. He says that it is as did for the residents of Bound Brook, 
easy to pick up the radio waves with N.J., when tis new 60 K.W . station 
this strange antenna as with any began to blanket the district. ` 
kind- of aerial. : 


Kadel & j 
Bottling Radio Waves 
Radio programs don’t usually improve with 
age but they pour sweetly enough out of the 
crystal set built about this old wine bottle. But 
it’s easy to guess that Radio Operator John 


Conz’s smile is due more to memories of what 
- once filled the bottle than to the program. 


Seisa 


Enlightment 


from Radio 


A talking lamp may be 
handy to have around 
if you need company as 
much as Iming P. 
Wolfe, who made it. 


Kadel & Herbert 


A Home Made Receiver for Thirty Cents 


This set may look its price—but it brings plenty of pleasure 
to James Deneene who built it out of a sawed off curtain 


pole, some wire and tinfoil and a cast-off telephone receiver. Pacific & Atlantis 
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WITH THE EXPERIMENTERS 


Conpucrep By Laurence M. Cockapay 


A Handy Means of Connection 
to ‘‘B” Battery Terminals 


THE ordinary binding posts on the 
top of “B” batteries are sometimes 
inconvenient for use in the home labor- 
atory in making quick connection to re- 
ceivers that are being experimented 
with. 

For this use the new insulated Rajah 
radio terminals will be found of con- 
siderable help. They are illustrated in 
Figure 1 and are made in two parts— 
one of which screws directly onto the 
“B” battery terminals while the other 
may be fastened quickly to the wire 
that leads to the set. 

A number of these lead wires should 
be made up in varied lengths. By using 
these leads, various receivers may be 
connected or disconnected in a jiffy. 


The Schnell Short-wave 
‘Receiver 


F. H. SCHNELL, former Traffic Man- 
ager for the American Radio Relay 
League, was chosen by the Navy to ac- 
company the fleet during the Pacific 
maneuvers, because of his activity in 
short-wave communication, to demon- 
strate the effectiveness and usefulness of 

the shorter wavelengths. 
The resultant short-wave demonstra- 
tion, during a six months cruise, was 
convincingly successful. As there is an 
undoubted interest in the particular 
receiver that was used by Mr. Schnell, 
Poru.ak Ranpio takes this opportunity 
to describe it and to give the circuit 
diagram of the set (shown in Figure 4). 

As the drawings and pictures in 
Figures 3 to 8 inclusive are complete in 
themselves there is no need for a de- 
tailed description. For the man who 
likes to know the names of things, the 
essential portion of the circuit, the de- 
tector, is the well-known “‘tickler’’ re- 
generative arrangement with a variable 
condenser used as a bypass instead of 
the more usual fixed condenser. The coils 
are changeable to permit flexibility in 
covering a large range of frequencies. 


_ The antenna is coupled to the grid- 
circuit of the detector through a small 
condenser (Figure 7). This method of 
coupling reduces the number of coils 
necessary to cover the range. The “B” 
battery is mounted directly within the 
cabinet. For loudspeaker results the 
usual 90 volts of “B” battery and the 
usual “C” battery should be used. The 
proper connection of the “C” battery is 
indicated in Figure 4. 

The sizes of coils which are necessary 
for the different amateur wave-bands 
are as follows: 


Secondary Wavelength Tickler 
Turns Range Turns 
19 58-113 4 
10 35- 70 — 4 
6 23- 45 4or3 
3 15- 26 3 or 2 
1 00- 12 3 or 2 


This of course assumes the use of the 
5-plate secondary condenser, that was 
specified. The coils will differ with dif- 
ferent sets. 

The approximate coil sizes for some 
other wavelength ranges are below: 


38 110-220 10 
75 200-400 20 


The coils are basket-weave, wound 
on a circle of 13 pegs and are tied with 


` thread (Figures 5, 6 and 8). They have 
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A “B” BATTERY TERMINAL 
Ficure 1: How the new terminal ts used in 
making quick connections. 
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no other support. White or striped bell- 
wire was used. 

If the set fails to work, the tickler 
connections may have been made back- 


‘wards. 


—L. W. Hatry 


Trouble Shooting in the 
Cockaday Ejight-tube 
Superheterodyne 


Parr II 


Where the same tube is used both to 
rectify and to produce oscillations it is 
not a simple matter to satisfactorily 
control the oscillations and still keep the 
detection efficiency high. Some detec- 
tion will occur almost regardless of what 
is done; and it is this fact which has 
erroneously led some to believe that the 


first detector is not a detector. 


The detection efficiency of the tube 
may, for example, be increased by con- 
necting a .00025 mfd. condenser in 
series with the grid lead of the Duratran 
(between the post, G, on this trans- 
former and the grid binding-post of the 
socket). Connect a 2 megohm leak from 
the post G to the upper left hand bind- 
ing-post of socket I2 (Figure 2). This 
arrangement, however, alters its char- 
acteristics as an oscillator. 

A better arrangement is to connect a 
“C” battery in series with the short 
lead going from the lower right-hand 
terminal of E to the negative “A” bat- 
tery lead (Figure 2). This puts a nega- 
tive bias on the grid of this tube both 
increasing its detection efficiency (when 
no grid condenser is used—the change 
in slope of the plate current, grid volt- 
age curve is used for rectification) and 
its efficiency as an oscillator. It min- 
imizes harmonics by operating on a 
better portion of the plate current, grid 
voltage curve (dynamic not static 
curve) and by preventing an increase 
in grid current due to the grid going 
positive. 

The amplitude of the oscillations may 
be controlled by connecting a variable 
300 or 400 ohm resistance in series with 


‘either of the secondary leads of the 


Autodyne coupler that go to the con- 
denser B. A potentiometer may be 
used by using the shder arm as one side 
and one side of the resistance unit as the 
other; that i is, by using it as a rheostat. 
(VID) 

Harmonics May be Almost Entirely 

Eliminated on Local Stations 


On local or moderately distant sta- 
tions, where the efficiency need not be 
high, the harmonics may be almost 
entirely eliminated and the fundamental 
of the oscillator may be used thus giving 
only two reception. points. The fre- 
quency range of the oscillator is such 
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that only stations operating below about 
900 K.C. (above 340 meters) may be 
received in this way. 

To adjust the receiver so that only the 
fundamental is used, tune to one of the 
settings on the oscillator dial at which 


a station is normally received (the 


approximate setting shown in the tun- 
ing chart that is given in the original 


article may be used). Increase the resist- '' 


ance of the potentiometer (just inserted) 
until the signal disappears or becomes 


very weak. The two settings (which are ; 


much lower than the normal ‘ones) at 
which you will then receive the station 
use the fundamental of the oscillator. 
In some cases it is possible to reduce 
the amplitude of the third harmonic to 
the point where it is negligible. This 
will reduce the number of points at 


which a station may be received by two. 

To do this, tune to a setting on the 
oscillator dial..which is considerably 
above the normal setting which you 


Increase the resistance, of the potenti- 
ometer until the signal is inaudible, or 
nearly so. ‘Then tune back to one of the 


normal settings. You will find that you 
U ktb the frequendy at Which maximum’am- 


can“ now ‘receive: some ‘stations ‘which 

cannot be received using: the. third 

harmonic. : ae y 
Other methods for reducing the num- 


“ber of‘repeat poittts which inclide the 


use of a fundamental frequency oscil- 
lator will be discussed in.the near future. 

If no signal is heard when the oscilla- 
tor dial is rotated or ifino' beat note of 
any kind is heard it is possible that the 
oscillator is not oscillating. Try another 
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tube in the detector-oscillator socket. 
I2. Try reversing the connections to 
the tickler of the Autodyne coupler. 


 (VIID 
would expect from the tuning chart. -` 


‘ How a Transformer Determines 
ye | Selectivity 
<: The primary eircuit of the first inter: 
mediate-frequency transformer is tuned 


plification takes place in the three inter- 


` mediate-frequency stages. This tuned’ 


circuit serves to‘exclyde or to)\amplify 


“only “very ‘slightly ‘frequéncies other 


than the desired:ones. It is the sharp- 


_-néss of this circuit (or lack of damping) 


which largely determines the: selectivity 
‘or sharpness of tuning of, the oscillator 
dial. te 

The intermediate-frequency oscilla- 


THE PICTURE WIRING DIAGRAM OF THE REFLEX SUPERHETERODYNE 


Figure 2: This drawing shows the approximate positions for the various instruments and 


parts that go into the set. 


up the receiver. 


are given in the text. 


The heavy white lines indicate the exact wiring details for hooking 
All of the parts are designated with letters that correspond to those that 
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A FRONT VIEW OF THE SET 


Figure 3: The panel of the Schnell short-wave receiver as it looks when 
the set is completed. The two tuning knobs are for the secondary and 
the regeneration controls. 


tor in this receiver is tuned to approxi- 
mately 136 K.C. (2200 meters). When 
the Griddenser, G,.has. to be completely 
screwed down to secure best results it is 
an indication that at least the maximum 
capacity of this condenser is necessary 
- to resonate the primary circuit of the 
transformer, C, to 136 K.C. In some 
cases the maximum capacity of this con- 
denser is insufficient; and it is then advis- 
able to use a larger condenser. An X-L 
Variodenser type G-10 (maximum ca- 
pacity 0013) may then be used. (IX) 

: To secure maximum ‘amplification -i in 


the intermediate-frequency stages (13, 


I4 and I5) they are operated near the 
oscillating point. The tendency to 
oscillate is controlled by the potentio- 


meter, M. This potentiometer permits 
from zero to 6 volts positive bias to be’ 
placed on these tubes. As the positive . 


bias is increased the grid to filament 
current increases and hence the grid to 
filament resistance decreases. This 
increases the damping of the secondary 
circuit and stabilizes the amplifier. 

- If the potentiometer does not control 
the oscillations, one of the secondary 
windings of the transformers C, D1 or 
D2 may be open in which case no posi- 
tive bias is placed on the grid. The grid 
is then “floating” and accumulates 
electrons until its negative potential 
is sufficient to prevent further accumu- 
lation. It is also possible that the 'resist- 
ance wire in the potentiometer is broken 
or that the slider arm does not make 
good contact. The remedy in either 
case is obvious. (X) 


The Second Detector Tube 


| The signal after going through the- 


intermediate frequency amplifier goes 


through the transformer, D3, to the - 


detector tube, H. This tube pérforms 
only the function of detection and it 
therefore has a positive grid return and 
a grid-leak and condenser to increase its 
detection efficiency. As in the case of 
other detector tubes it will be found that 


some particular value of the grid-leak 


resistance 02 gives best results. This 
may be varied between the limits of 2 
and 8 megohms. (XI) 

The need for a second detector is 
obvious as the signal which comes 
through the intermediate-frequency 
amplifier has a frequency of about 136 
K.C. (2200 meters) which is far above 
audibility. This signal must be demodu- 
lated (as detection is sometimes called) 
to produce an audio-frequency current 
that resembles as closely as possible the 


original microphone current, to actuate 


the loudspeaker. 
The condenser, Q4, is connected di- 
rectly across the output of the second 


_ detector. This condenser has a capacity 


of .006 mfd. It is connected in shunt to 
the primary of the Karas transformer 
(and the “B” battery). 

It is evident that for even moderately 
high frequencies the primary circuit of 
the transformer will have capacitative 
reactance. In other words, the ampli- 
fication at the higher frequencies will be 
reduced. If this capacity can be re- 
duced to say .002 the amplification at 
the upper frequencies will be improved. 
It will be found that in most of these 
receivers this cannot be done, however, 
as the amplifier then becomes unstable. 
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- The - audio-frequency output of the 


second detector goes to the Karas trans- 


former, and through it (where the volt- 
age is increased) to the input of the tube 
I1. The loop would short-circuit these 


audio-frequencies if the capacity of 


condenser Q1, were very high; and it is 
for this reason that its value is kept 
below .0005 mfd. This condenser -is 
connected directly ‘across the secondary 
of the transformer as far as audio-fre- 
quency currents are concerned (the 
reactance of the loop at these frequen- 
cies being negligible). The higher the 
capacity of this condenser, the less the 


_ amplification of the higher audio-fre- 


quency currents. 

The signal then goes through the tube 
I1 (it is evident that this tube amplifies 
at both high and low frequencies and is, 
therefore, a reflexed tube), is amplified, 
goes through the primary of. R- (this 
offers negligible impedance to the audio- 
frequency current), through the jack, 
J1, and the resistance O3. The capacity 
of the condenser, Q3, is sufficiently 
high (.006 mfd.) so that some of the 
alternating current ‘goes through it to 
the filament—particularly at the higher 
frequencies. This portion of the alter- 
nating current in the output circuit of 
I1 is not effective as the speaker is either 
plugged in jack J1 or J2. 

In the former case, only the current 
flowing through the lead. going to the 
resistance O3 goes through the speaker. 
In the latter, it is the variation in volt- 
age drop across O3 which is amplified 
and which goes through the speaker. 
The capacity of Q3 should, therefore, 
be kept just high enough to offer very 
little reactance to the radio frequencies 
and yet offer as much as possible to the 
audio frequencies. A .001 to .002 mfd. 


will work very well. (XIII) 


Howling in the Amplifier 
In the original circuit, O3 has a re- 
sistance of 5,000 ohms. (.005 megohms). 
(Continued on page 270) 


THE HOOK-UP OF THE SCHNELL RECEIVER 
‘Figure 4: The electrical connections for the various instruments that 


go into the circuit. 


The set should be oe on the positive 
battery ( (not shown in 


tt 


diagram). 
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Probable Errors in 
Electron Counts - 


OnE of the ways of counting electrons, 
for example in experiments on their 


emission from hot bodies like the. “filer 


ments of vacuum tubes, is to allow the 


electrons to enter a anal hole or Slit”in 


the end of an. otherwise: closed métallic * 
cylinder mounted on. insulating sup- <j 
ports. This is frequently called a “Barge 
day” cylinder, the principle of its"Use 
having been devised years -ago by that 
remarkably brilliant experimenter. ; Of. 


the electrons which are projécted -to-. : 


ward the slit in the cylinder, like the 
bullets of a machine gun, those which 
happen to hit the hole are assumed to 
pass inside and not thereafter to escape. 
They add, accordingly, to the negative 
electric charge on the metal cylinder. 
Measurement of this charge or of its 
rate of increase, serves to indicate the 
number of electrons which have entered. 
This is a simple way of counting 
electrons and it has been much used. 
It appears, however, that it .is not so 
sure a method as had been imagined. 
Incidentally to some other investiga- 
tions, Mr. Ernest ©.. Lawrence, 
National Research Fellow at the Sloan 
Physical Laboratory of Yale University, 
has tested the accuracy of the Faraday 
cylinder principle in making electron 
counts.* It does not pass the test. All 
the counts are too low, some of them 
greatly so. It appears that some of the 
electrons which enter do not remain. 
Small as is the slit and large as is the 
inside space, the electrons move about 
so actively that some of them escape 
again, backward through the entrance, 
before they are captured by the cylinder 
walls to add their charges to it. Like 
flies which enter a chamber lined with 
fly paper, many are stuck fast, but a 
few find the door again and escape. 
The counts indicated by a Faraday 
cylinder, thus used as an electron trap, 
depcnd, Mr. Lawrence concludes, on the 


7 **rhe Rôle of the Faraday Cylinder in the 
Measurement of Electron Currents,’’ by Ernest O. 
Lawrence. Proceedings a the National Academy 
of Sciences (Washington, D. C.), volume 12, pages 
29-31 (January, 1926). 


velocities of the entering electrons, on 
the absorbing capacity of the chamber 
wall and on other factors. All measure- 
ments previously made in this way must 
be. re-examined, possibly répeated. 

It is improbable that the major con- 
clusions ôf modern electron theory will 


ai le revised, ; but some details are likely 
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“we have been considering the funda- 


mentals of our knowledge. Perhaps it 


a $ _ is Just these fundamentals which have 
grown obsolete and need revision. 


Einstein’s famous theory of relativity 
was such an attempt at re-examining 
basic principles. It threw away nearly 
everything that physicists had believed 
and began anew. 

Now no less an authority than Sir 
Joseph J. Thomson has done a ‘similar 
thing for our ideas of electric force. 

The attraction of two unlike electric 
charges for each other is familiar to 
everybody. Similarly, like charges 
repel each other. The charged gold 
leaf of an electroscope stands away 
from the other leaf. The end of a 
charged rod repels a suspended pith 
ball. An electrostatic charge on a 
person may cause his hair literally to 
rise on end, each individual hair re- 
pelling each other one because all share 
the same static charge. These are 
manifestations of electric force. . Sim- 


ilar forces are supposed to keep the 
_ electrons. in their specified orbits inside 
-atoms and to control the movements of 


free electrons, for example those inside 
radio vacuum tubes. It is these elec- 
tric forces, in fact, which keep the 


-material universe, including ourselves, 


From a photograph made especially for Poputan RADIO by Goldenblum, New Haven 


THE DISCOVERER OF ERRORS IN ELECTRON COUNTS 
Mr. Ernest O. Lawrence, of Yale, has discovered that the customary way 


of counting electrons, by accumulating them in a Faraday cylinder, is 


open to serious errors. The apparatus in Mr. Lawrence’s laboratory, 

shown in the illustration, is used in his detailed investigations of some 

of the actions of electrons. Its‘complexity suggests the care that is nec- 
essary for precise work with these tiny electric particles. 
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THE PHENOMENA OF POLARIZED ETHER WAVES ARE 
` DIFFICULT TO EXPLAIN 


The instrument shown in this picture is a polariscope, used to study the behavior of polar- 
ized light. Such light has been su 


pposed to consist of ether waves all vibrating in the same 


plane. Similar polarized waves of radio have been invoked by Alexanderson to explain some 

of the effects of radio transmission. If the new.light-particle theory proposed by Sir Joseph 

Thomson is accepted, tt will be necessary to reject the usual theories of polarized waves 
i . ' _ and to formulate new theories, both for light waves and for radio. 


from dissolving into dust and chaos. 

Tt has usually been assumed that these 
electric forces act continuously. The 
attraction which pulls two oppositely 
charged pith balls together is supposed 
to be a uniform and continuous attrac- 
tion, as though the two were connected 
by a cord of stretched rubber. Similarly, 
the electron is supposed to be bound to 
the central nucleus of ifs atom by a 
continuous attraction, as though an- 
other rubber cord fastened the two 
together. 


Sir Joseph suggests that this—which 


is our customary idea—may be quite 
wrong, Electric force may be, he 
thinks, not.continuous at all, but inter- 
mittent.* 

A thought of the rubber cord con- 
necting two bodies will make this idea 
clear. We think of the attraction of 
this cord, tending to bring the two 
bodies together, as being a continuous 
attraction, as no doubt it is. 

But suppose that instead of a rubber 


string the bodies were connected by a 


*“The Intermittence of Electric Force,” by Sir 
Joseph J. Thomson. A paper read before the 
Royal Society of Edinburgh (Scotland) on Decem- 
ber 21, 1925. Reviewed in Nature (London), vol- 
ume 117, page 70 (January 9, 1926). Published in 
full in the Proceedings of the above Society, volume 
46, part 1, pages 90-115 (1926). 


cotton cord, which possessed no tend- 
ency to shorten but which was period- 
ically shortened by someone pinching a 
little of it together at. its middle. If 
these pinches came frequently enough 
after one another—if, that is, they had 
a high enough “frequency’’— there 
would be no apparent difference be- 
tween this action and that of the rubber 
cord. In each case the two bodies at 
the ends of the cord would feel a pull 
tending to draw them together. 
Another example, which will be still 
clearer to students of the theory of 


‘gases, is that of the pressure produced 


by gas inside a closed vessel, such, for 
example, as a gas-filled electric lamp. 
Apparently, as measured by ordinary 
instruments, this gas exerts a continuous 
pressure on the glass walls that hold it 
in. We know, however, that the pres- 
sure is not really continuous. It is 
produced by the vibration of the gas 
molecules. It is due to a vast number 
of tiny repeated blows by these vi- 
brating molecules against the contain- 
ing wall. It appears to be continuous; 
actually it is intermittent. 

This is what Sir Joseph suggests for 
electric force. Instead of continuous, 
uniform attractions between two unlike 


charges or continuous, uniform repul- 
sions between two like ones, he assumes 
a vast number of very short and fre- 
quent electric impulses. Electric at- 
traction is a succession of tiny jerks. 
Electric repulsion is a succession of 
tiny kicks. 

This is the hypothesis. We have 
always been assuming continuous elec- 
tric forces. Let us look at the facts 
again, says Sir Joseph. Let us assume 
intermittent forces and see whether 
this idea will not fit the facts as well or 
better. This requires, of course, the 
development of new mathematical the- 
ories of electric action, and some of 
these Sir Joseph has worked out and 
reported. The results include some new 
and interesting ideas of the nature of 
electric waves. 

Readers of this department are al- 
ready aware that there is great scientific 
uncertainty just now about the real 
nature of light and radio waves and 
other kinds of what are commonly 
called “ether waves.” On one hand 
is the familiar wave theory, competent 
to explain many phenomena of light 
and of other radiations. On the other 
hand is. the newer “quantum theory” of 


(Continued on page 274) 


Improve Kur Kadio 
Reception this 
Summer / tj 


Use a Majestic “B” Current Sup- 

` ply in place of the ordinary “B” 

batteries. It attaches to your 
lighting circuit and is easily ad- 
justed to the voltage desired for 
your particular set. It gives you 
a constant, dependable, and uni- 
form power (voltage does not drop 
with use) and brings in full tonal 
strength, yet with ample filtering 
capacity to eliminate all A-C 
hum, thus allowing you to oper- 
ate your set at its highest ef- 
ficiency. Current costs average 
I /10 cent per hour. 


All apparatus advertised in this magazine has been tested and a 
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Uses Nationally Known Raytheon Tube 


All Majestic B Current Supply Units are equipped with 
the Raytheon tube (endorsed by numerous radio engi- 


neers and editors) which is a non-filament tube with full 
wave rectification, no liquids or back surge. 


No Acids Used 


The use of acid is objectionable because of the possibility 
of damage to furnishings and the corrosive action makes 
periodical replacement of the elements necessary. 


Try a Majestic B Current Supply at our risk 


Go to the dealer from whom you bought your set or any 
other reliable dealer and get a Majestic B, and attach to 
your set. We want you to judge for yourself. If you are 
not convinced that it improves your reception—that it is 
the most satisfactory as well as most economical unit you 
have ever owned after a week’s use, return it and your 
money will be cheerfully refunded. Every Majestic is 
positively guaranteed for 1 year. It is the most remark- 
able improvement yet made in Radio reception. 


List Prices 


Majestic Super B Current Supply 
complete with Raytheon Tube 
capacity I to 12 tubes including 
the use of new 135-150 volt 
power tubes. Price........... 


West of Rocky Mts........... 


Majestic Standard B complete with 
Raytheon Tube, a smaller unit 
designed for sets having not 
more than six 201-A type tubes 
or five 201-A, plus one 135-150 
volt power tube. Price........ 


West of Rocky Mts........... 


Operates on 100-120 volt-60 cycle alternat- 


ing current. 


GRIGSBY-GRUNOW-HINDS COMPANY 


4562 Armitage Ave. Chicago, Illinois 
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221, Volt un-acid everlasting 
rechargeable ‘‘B’’ Storage Battery 


$9.9 5 includes 


chemical 


45 Volts $5.25, 90 volts $10.00, 11214 
volts $12.50, 135 volts $14.75, 15714 
volts $16.80. Truly the biggest buy 
today. Easily charged on any current 
including 32 volt systems. Any special 
detector platé voltage had. Tested 
and approved by léading authorities 
- such as PopuLtaR Rapio laboratories. 
Over 3 years sold on a non-red tape 30 
day offer with complete refund if not 
thoroughly satisfied. Further guaran- 
teed 2 years. Knock-down kits at 
greater savings. Complete “Hawley” 
“B” Battery charger $2.75. Sample 
cell 35c. Order direct—send no money 
—simply pay the expressman cost on 
delivery. Or write for my free litera- 
ture, testimonials and guarantee. Same 
day shipments. _ 
B. HAWLEY SMITH 


315 Washington Avenue 
Danbury, Conn. 


screw-machine 


products 
— brass 


For plugs, jacks, clips, 
condenser and trans- 
. former parts, etc., Brass 


assures economy in| 


quantity production. It 
also gives the right elec- 
trical conductivity and 
the mechanical accuracy 
- essential to proper oper- 
- ation of radio sets and 
parts, | 


4 


COPPER fî BRASS 
RESEARCH ASSOCIATION 
25. Broadway v New York 


How to Get the Best Reception in Summer ~~ 


_ (Continued from page 218) 
- many as 400 stations within this radius. 


contain dry air with a minimum of moisture. 
4. Water is a better conductor than 


- air. Wet air may absorb radio waves 


more than dry air. The junction between 
wet and dry air may reflect or refract radio 
waves and scatter them. - 


Water, snow and dust in the air are | 


said to carry little and big charges (static 
and lightning). These charges have sta- 


tionary fields. When they combine or- 


discharge to earth they have moving 
fields. The-radio waves are moving fields 
and must encounter those stationary and 
moving fields. And you know. what: we 
pens to a wave in water when it repeatedly 
aa other waves, currents and whirl- 
pools. te be 
6. Light and heat waves are also said 
to be moving fields somewhat like the 
radio waves, but shorter in length. 
The air itself, without respect to 
moisture, is said to be variously ionized 
i sun’s rays. | 


t 


. Look over any long’ surface like a: 
railroad track, or lake or stretch of flat. 
sand and notice :how clearly you can see. 


objects .at various distances when that 


surface is cold and notice again how the 


picture is fogged and how it varies when 
that surface is hot. In this case consider 


among other things, that your eye is the 


receiver; that what you are looking at is 
the transmitter; and that the light from 


it comes.to you in the form of short radio. 


waves,*. - 


In the diagrams that accompany: 
this artivle are shown circles which show 


diagrammatically the comparative effect- 
iveness of radio during different months 
and seasons of the year. 

_In January, for instance, you may be 


able to hear stations 2,000 miles away. 


in all directions; and there may be as 


*Papers which contain measurements and 
description in detail have been published on the 
subject of wave-strength variation. Some of these 
are included in the past volumes of the Proceedings 
of the Institute of Radio Engineers. Dr. Louis W. 
Austin of the U. 8. Naval Radio Research Labora- 
tory has contributed scientific papers which relate 
to variations at very long wavelengths to the 
Proceedings of “he Institute of Radio Engineers in 
connection with the work of ‘the International 


Union for Scientific Radio Telegraphy. These 


volumes and proceedings may be found in any large. 


or obtained direct from 


city and university libr 
io Engineers, 37 W. 39th St., 


The Institute of Radio 


New York City. 
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Let us suppose then, that the. Jan- 
uary circle.has a radius of 2000 miles 
and contains 400 stations. By com-' 
parison the July outer circle will have a 
radius of about 500 miles and will con- 
tain about 25 stations. a 

But in July the static is so strong that 


you can only occasionally hear the sta- 


tion 500 miles away. And then, you 
only hear it between crashes of static. 
The result.is that you pick up stations 


~ nearerby until you get a station probably 
` within 100 miles, that is loud. enough to 


be heard clearly without interference 
from the static. Thus, static has re- 
duced your range and area from that of 
the outer to that of the inner July circle. 

In other words, the man who tries to 
get long distances and many stations is 
reduced, between January and July, 


_ from 2000 miles to 100 miles, and from 


400 stations to one station.. 
On the other Hand, the owner of a 
broadcast receiver who receives, the 
year around, from a nearby station, and 
who uses ‘a loudspeaker, may -find that 
his speaker reception is.loud enough for 
a room of. a size corresponding to the 
largest circle, in January, and-only loud 
enough for a room of a size correspond- 
ing to the outer July circle, in July. 
The relative sizes of these circles were 
derived from averages of daily observa- 
tions covering periods of more than one 
year which were made in two parts of 
the United States. Data was also de- 
rived from about twenty-five years of 
general experience with such variations 
in many parts of the country, on wave- 
lengths corresponding fairly well to the 
wavelengths which are now used by the 
higher power broadcasting stations. 
Remember, that local broadcasting is 
the only source of enjoyable radio 


reception all the year round. 
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Another Milestone in the History of Radio. -- 
When: Major General James G. Harbord (retired), a director of the 
Bankers Trust Company and also president of the Radio Corporation 
of America, transmitted this check for $1,000 from London to Ne ew York 
on April 20th, 1926, he recorded the first check ever to be sent by radio. ` 
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“By ye deeds shall ye be known,” is an 
old yet significant proverb that applies to 
industry as well as to the individual. It is 
but natural that a pioneer organization 
which has pursued a steadfast policy of 
integrity should be the present day leader 
in its particular field of endeavor. 


The General Radio Company has at- 
tained its position as the outstanding manu- 
facturer of radio parts and laboratory in- 
struments through the recognized merits of 
its products. 


Since the early days of radio, amateur 
operators and set-builders have looked 
upon the General Radio Company as a 
time-tried producer of dependable ap- 
paratus. 


The careful and conservative buyer of 
radio parts looks first to the reputation of 
the manufacturer. He knows from his own 
experiences and those of others whether this 


GENERAL Raoio Co. CamsgrRioce 39, Mass. 
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reputation warrants his confidence. It is 
this self-same confidence upon which the 
popular preference for General Radio parts 
is based. 


All products of the General Radio Company 
whether for the scientist or set-builder embody the 
same outstanding .craftsmanship and materials in 
their construction. 


As a consequence the General Radio Company 
has gained the esteem and confidence of amateur 
operators and experimenters—an enthusiastic group 
who are thoroughly familiar with the technique of 
radio design and to whom the science of radio owes 
much of its rapid advancement. 


You will invariably find General Radio parts 
“behind the panels of better built sets.” 


Today General. Radio precision instruments are 
standard equipment in nearly all the commercial 
and technical school laboratories throughout this 
and many foreign countries, 


Every instrument made by the General Radio 
Company is thoroughly guaranteed. 


Write for Parts Catalog 924-P. 


Page 249 


ice 


iy 


Page 250 All apparatus advertised in this magazine has been tested and approved by POPULAR RaDIO LABORATORY | 


The Great Magnet that Rules Radio 
(Continued from page 213) 


ae 


‘Se ER Ree ee eee BY 
Y 


Use the 


for B-Eliminators 


HEN you build your 
B-battery eliminator 
follow the recommendations 
of leading radio engineers 
by using the Bradleyohm 
for your variable voltage 
control, Several Bradley- 
ohms can be used to advan- 
tage in every B-eliminator, 
whether factory-built or 
homemade, to obtain several 
steps of voltage for detector, 
radio frequency and audio- 
frequency circuits. 


The Bradleyohm with its 
scientifically-treated discs 
provides a marvelous range 
-of control without steps or 
jumps. The turning of the 
small bakelite knob gives you 


instant control over a wide 
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range. 


Be sure to investigate the ad 
vantages of the Bradleyohm 
and other Allen-Bradley 
radio devices for your 
eliminator. 
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Allen-Bradley Co., 

276 Greenfield Ave., Milwaukee, Wis. 
Please send me your latest literature 
on the Bradleyohm and other Allen- 
Bradley radio devices. 

Name. .ccccccccccccccnnvsensccsescee 

Address. ..cccccdess CETE E O O E E (E E 

e@oeee ecoeooeoeees 


s¥ecneawenenshesenesnnnseessl” 


equator and a pole they would incline 
between the vertical position and the 
horizontal one, agreeing with the in- 
clination of the lines of force. These 
lines of force dip down into the ground, 
as they would do if the earth were the 
orange with the short magnet inside it. 

At New York this dip is quite sharp, 
the angle being about 72 degrees from 
the horizontal: In the western and 
southwestern part of the United States 


the dip is not quite so pronounced; de- 


creasing, in the southern part of Cali- 
fornia, to less than 60 degrees from the 
horizontal. 

This angle is what scientists call the 
“dip” or the “inclination” of the earth’s 
magnetic force at any specified place. 
It is one of the three things commonly 


| measured by the experts who survey 


earth magnetism. The other two are 
the intensity of the magnetic force and 


| the “declination,” formerly -called the 


“variation.” 


This last figure represents the degree . 


to which a horizontal needle points 
away from true north (or south). Cen- 
turies ago in China the magicians dis- 
covered that the compass needle did not 
point truly to the south, all their reckon- 
ings being made southward instead of 
northward. Nowadays this declination 


| has been mapped in every country in. 


the world, so that surveyors can know 
just how much they will be in error if 
they take the directions of their mag- 
netic compasses as true. The true north 
is determined, of course, from the stars. 
The magnetic declination at any place 
is obtained by comparing the position 
of the compass needle with this. 
The idea of making magnetic surveys 
of the earth originated with the great: 
German mathematician Johann Karl 
Friedrick Gauss in 1838. A survey was 
made in England two years later. In 
1840 Dr. Alexander D. Bache, one of 
the foremost of the early American 
scientists, began his magnetic survey 
of the State of Pennsylvania, the first 
such survey made in America. Since 


that time the United States Coast and 


Geodetic Survey, similar governmental 
agencies in other countries and the De- 
partment of Terrestrial Magnetism of 
the Carnegie Institution of Washington 
have been actively at work surveying 
magnetic forces in every part of the 
globe. The last institution actually 
constructed a non-magnetic ship, the 
Carnegie, built entirely of wood and of 
non-magnetic metals, in order to obtain 
reliable measurements of the magnetic 
forces at sea. 

Virtually the entire earth has now 
been mapped. The maps show the de- 
clination of the needle from true north, 
the angle of dip and the intensity of the 
magnetic force. The declination is the 
most important practically, for it is this 
which is significant for ordinary com- 


passes. Such compasses, including all 
those’ used by surveyors and by ship 
captains, are swung horizontally. They 
cannot move vertically, hence they do 
not indicate the dip. The dip is meas- 
ured, when desired, by a special com- 
pass needle, balanced on a horizontal 
axis so that it can point downward to- 
ward the ground, if that is the direction 
of the magnetic force. As the magnetic 
forces come to be considered in radio 
work this dip, as well as the mtensity, 
will have to be taken into account, m 
addition to the declination. 


The chief radio interest of the earth’s | 


magnetic behavior resides, however, not 


in the mere existence of these forces but 
in the variations of them from time to 
time. The declination, for example, 
does not remain a constant thing. ` 

If a surveyor measures the declina- 
tion from true north this year and then 
comes back five years later he will have 
to measure the value all over again. The 
figures found by Dr. Bache in his Penn- 
sylvania survey eighty-six years ago 
are no longer the correct ones. The dip 
shows similar variations, as does also 
the intensity of the magnetic force. 
Whatever be the causes of the earth’s 
magnetism, that magnetism is in con- 
tinual ebb and flow. 


Some of these variations follow a- 
daily cycle. At most places, for ex- . 


ample, the declination of the needle ` 


away from true north is not absolutely 
constant from hour to hour. In the 
United States, for example, the needle 
usually swings east in the forenoon, to a 
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8AM. NOON 


4PM. SRM MIDNIENT 


THE DAILY MAGNETIC CHANGE 


This curve shows the change of the compass 
declination at Cheltenham, England, for 
each hour of normal days during the two 
seasons. The left-hand figures indicate the 
swings, eastward and westward, from the 
normal position of the compass needle. The 
figures are minutes of arc. This curve re- 
sembles closely the curve of daily variations 
of atmospheric electricity, published on page 
181 of PopuLaR Rapto for June, 1926. 
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Å NEW and far-reaching develop- 
ment in Radio Speakers providing 
greater range. Perfect reproduction 
of deep toned instrumental notes-- 
clear articulation of the higher regis- 
ters. Volume is such that poweram- 
plification is unnecessary. 


VELVET RADIO SPEAKERS 


The most complete line of radio speakers in 
America offering new satisfaction in radio 


reception and a model for every price level 


or decorative scheme, 


Four models for the table, an unusual cone 
shape speaker without the disadvantages of 
the usual cone, and three cabinet models of 
supreme beauty and perfect acoustic engin- 
eering - - watch this page. 


Sales Department Manufacturers 
The ZINKE COMPANY The BORKMAN RADIOCORP, 


1323 So. Michigan Ave. 
Chicago, Illinois Salt Lake City, Utah 
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* POPULAR RADIO 


(2 

“eo Aside om the feature of economy, there is 
e% the thrill and satisfaction that comes from ‘ 
oe building your own receiving set. 

mx Thousands of sets have never been con- 
© structed because ofthe atmosphere of mystery 
+% that has enveloped the whole subject of radio. 
2% Kendall Banning, Editor, and Laurence M. 
> Cookaday, Technical Editor of POPULAR RADIO 
<% through their close contact with the Great 
radio public sensed this and compiled a book 
*% that will convince the veriest b er that 
“° technical training is not essential. If you have 
«e a little time to devote to a most fascinatin 
e% pastime, send for a copy of “How to Bull 
% our Radio Receiver." 


we Free Advisory Service 


POPULAR RADIO is full of helpful suggestions 
“° as well as instructive and entertaining articles 


will be answered by 
“° personal letter if you will submit it to the 
ee echnical Service Bureau. 


A Valuable Combination . 


RH For the next thirty days we will give ou 8 
$ copy. of “How to Build Your Radio ver,” 
*% FREE and enroll you for all privileges of the 
** Technical Service Bureau at no further ex- 
So pense, on receipt of your remittance of $3.00 . 
3 n payment for a 12 months’ subscription for 
POPULAR RaDio. (As an alternative offer, if 
you wish the combination with POPULAR RADIO 
for 7 months only—gsend but $2.00). In any 
event zo run absolutely no risk as we 
refund in full if you arè not more than satisfied 
' with your purchase. D 


CONTENTS : 

In “How to Build Your Radio Receiver” 
you will find complete constructional dia- 
grams, specifications, photographs and 
instructions for building the following 
sets. Each has been selected as represen- 
KJ tative of its circuit because in laboratory 
+% tests it proved the best for distance, selec- 
% tivity, of con- 
«e struction, ease in tuning, reliability and 
= all-around satisfaction. 
oe A $5 CRYSTAL SET | 
ee THE HAYNES SINGLE TUBE RECEIVER 


% A TWO-STAGE AUDIO-FREQUENCY 
Se AMPLIFIER 


% ‘THE COCKADAY 4-CIRCUIT TUNER 

% A 5-TUBE TUNED RADIO-FREQUENCY 
RECEIVER 

*% THE “IMPROVED” COCKADAY 4-CIR- 
CUIT TUNER f 


“* THE REGENERATIVE SUPER-HETERO- 
2 DYNE RECEIVER 


POPULAR RADIO 
627 West 43d Street, N. Y. C. 
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| Offer expires July 31st, 1926 


POPULAR RADIO, Dept. 75, ; 
627 West 43d St., New York City 


Enclosed remittance of $3.00 is payment in full for 
& 12 months’ subscription for POPULAR Rabio 
and copy of “How to Build Your Radio Recelver*’ 
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C. Chéck here and remit $2.00 if you prefer 
| Porvzar Rapvio for 7 months only in combination 
with “How to Bulld Your Radio Receiver.” 
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‘maximum at about eight A.M. There- 


after it swings slowly back again to a 
westward maximum at about one or 
two P.M. Toward evening a renewed 
eastward swing commences. Shortly 
after sunset the needle takes about its 


average position, which it commonly 


holds until the morning swing begins, 
at about five or six o’clock. Stations 
differ greatly in the details of this be- 
havior, but it is apparent that the 
normal, daily movement.is.surprisingly 
similar to the daily variation of the 
atmospheric electricity, as described in 
the preceding article of this series. 
Almost certainly, the two are due to the 
same cause, probably to some effect of 
sunlight during the day. ~ 
Other variations of the earth’s mag- 


netic forces occur in annual cycles and 


still others show what is called a “secu- 
lar” variation, that is a slow drift over 
a period of years, probably part of a 


cycle which is years long. For example, ` 


from the first observations, in 1540 
A.D., until about 1600, the declination 
in London,. England, slowly increased 
eastward. About the latter year the 
direction of change altered. The east- 
ward declination. slowly decreased, year 
by year. In 1660 it was zero. After 
two hundred years more, in 1860, the 
increasing westward declination had 
reached a maximum of 30 degrees. 
Since then the westward error has been 
decreasing, being now less than 20 
degrees. a 

The intensity of the earth’s magnet- 


-ism is subject to similar variations. By 


a careful analysis of all the available 
data Dr. Louis A. Bauer,. of the Car- 
negie Institution of Washington, has 
calculated that during the past eighty 
years the average intensity of the earth’s 
magnetism has been decreasing at the 
rate of about .07 percent a year. No 
one supposes,. however, that, this. is a 
permanent decrease. Like‘ the other 
changes, it is doubtless part of a cycle 
which presently. will swing the other 
way. | 

There exist, also, those sudden 
changes of the earth’s magnetism which 
are called “magnetic storms” and 
which have already been described in 
PoputaR Rapio.* These usually ac- 
company other electric and magnetic 
disturbances, both on earth and in the 
sun. They are commonly accompanied, 
also, by serious radio disturbantés, un- 
usual atmospherics, “blanketing’”’ and 
fading. It is from these magnetic 
storms, most scientists believe, that we 
will obtain some day the clue. to the 
causes and sources of the earth’s mag- 
netism. 

At present these causes are com- 
pletely unknown. It is not possible to 
ascribe the earth’s magnetism to a 
magnetized core of iron or to any sim- 
ilar permanent magnet inside the earth. 
The heat of the earth’s interior would 


-. *“Radio: Ills from Sunspots,” Porutar Rapro for 


` April, 1926, pagés 367-369. ` 
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From ‘‘The Earth's Magnetism," by D. L. Hazard 
THE SOUTH-POINTING CART 


The ancient Chinese had carts equipped with 

pivoted magnets like modern compasses 

and so arranged that a small figure always 
poinied towards the south. 


destroy any such magnetism. Even 
regardless of this, the form and varia- 
tions of the earth’s field are not what 
they should be if our earth really were 
like our magnetized orange and had a 
short but powerful magnet within it. 
Nor can the earth’s magnetism be ex- 
plained by the idea of electric currents 
circulating in its interior, like the cur- 
rent inthe coil of an electromagnet. 
About the only thing of which we-can 


be sure is that the cause of the earth’s 


magnetism, whatever it may be, is 
something internal. Dr. Bauer ex- 
amined all of the existing data from this 
viewpoint also. He concluded that 
about 94 percent. of the earth’s mag- 
netism is due to factors inside the 
earth. The remaining six percent is 
probably related to.the movement of 
electric charges through the atmosphere 
and in the Heaviside region, high up in 
the air. 

Professor Swann, who has studied 
earth magnetism as well as earth elec- 
tricity, is inclined to ascribe both of 
them to the same fundamental cause, 


to some variation in the electric charges 


of the atoms of matter, as explained in 
the preceding article of this series. Such 
variations might be used, also, to ex- 
plain gravitation, the cause of which 
is still one of the great mysteries of 
science. | 

It is apparent, in any event, that the 
electricity and magnetism and perhaps 
the gravitation of the earth are parts of 
the same fundamental group of problems 
—problems which it is probable that 
investigations of terrestrial radio waves 
will greatly help to solve. 

It is up to the experimenter to con- 
stantly check and record any phenom- 
ena dealing with this work in order to 
correlate the facts in the case before 


- any. definite-solution can be found: ~ 


_ All apparatus advertised in this magazine has been tested and approved by PopULAR RADIO LABORATORY Puge 253 


HE Silver-Marshall ‘Plug-In B” power supply is by 

far the most outstanding ‘‘B” eliminator on the market. 
It is as steady and constant as your electric light current. 
It has better voltage regulation and a higher power output 
than any similar product. It will not heat or distort on the 
heaviest continuous load. There is less of even a semblance 
of a hum than in any other “B” eliminator. No “static- 
like” distortion due to run’ down “B” batteries. Attach it 
and forget it. It is an economy and a necessity on every 
good receiver. $35.00. — | 


M $ P r 
“Plug-In B” is conservatively rated at 85 mili- e 
amperes and can be operated at 100% overload. 
650-B kit has incorporated in it an absolutely | e —— e u 10 
new principle in filter design, developed in the. 
Silver-Marshall laboratories and fully covered by 


° 
patenta, This is the greatest single advance made. Transformer with 


assembly above all competition for power—constant 


power—and all around efficiency. Compact and 
small in size 614 x 7214”. Fully mounted on a metal ll 
pase— al that is needed are a few wires to complete a a op 


—and with as “true to color” tone reproduction 
as you ever heard. Guaranteed to be superior 
to anything on the market including impedance 
and resistance coupling and every transformer or 
practical audio amplifying device. It is a power 
job; designed for this fall’s power tubes as well 
as those now available. It is husky—it’s the 
biggest transformer built, and is wncondition- | 
ally guaranteed to be better than anything else. 
| The price is $6.00. 

former comes A revolutionary idea 


in audio amplification—the. falling Type 221 output transformer is designed for 
frequency characteristic at high fre- 


. Th d i i 
quencies; This tends to compensate use between the receiver and loud speaker. It is 


Ste the only audle As to be used optionally with 220’s and power tubes 
really designed to operate with cone e . 
speakers—and to do It with real qual- for exceptional quality. 


ity from thirty cycles up—and ab- 
solutely without hiss. 


SILVER-MARSHALL, INC. 


844 West Jackson Blvd., Chicago, U. S. A. 
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210 AND 211 LONG WAVE TRANS FORMERS—meas- A Type 30-75 meters; B 70-210 meters; C type 190- 

ured and GUARANTEED by the sensitive measuring equip- 650 meters $2.50 each; No. 515 Universal socket. $1.00. 

ment of Silver-Marshall laboratories. Actual amplification 

to the fraction of one percent is predicted in tests that these 340 COMPENSATING CONDENSER is a small com- 
‘ormers have to pass. The 210 is an untuned iron eore penssting condenser of .000025 MFD. capacity emplo 

and the 211 a sharply tuned air core filter. Supplied meas- rass plates. Mounted on a Bakelite head. Furnish 

in sor ed for 199 or 201A tubes. $6.00 each. complete with knob, for base board or panel mounting. 
UNIRO eset E E = NDUE $1.50. 

AN made in ranges from meters up. Space woun 

ag get ae ee S a n Vea repre ah 
r of one as are used W ver efficien comple e. 

coils are ended ace —low loss construction in every respect. Price $6.50 
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; How Energy Leaps the Chasm of 
Space by Induction 
(Continued from page 235) 


at 
Morison’s 
You Will Get 


The Best 
Service 


The 


Lowest 
Prices 


and only the exact 
parts as used in 


the laboratory 
models of all 


POPULAR RADIO 
Receivers 


and Kits 


WE are recognized in New 
York as headquarters 


for kits and parts used in 
POPULAR RADIO Labora- 
tory Models. We offer mail 
order customers full advan- 
tage of Morison service and 
low prices. 


Before you buy 
WRITE US! 


WHOLESALE 


ORISON 
Electrical Supply Ghe 


15 East 40th Street, New York City 


RETAIL 


If A is the sectional area of the cir- 
cuit, 2, the width of the air gap, u, the 
magnetic permeability of the iron core, 
n, the number of turns of wire wound on 
it and J the strength of the current 
circulating through it, then a first ap- 
proximation of the total amount of in- 
duction is “the magneto-motive force,” 
that is, 4 + n I divided by the “re- 
luctance” l/u A. This is in close anal- 
ogy with Ohm’s law for an electric cir- 
cuit. 

Consequently the total induction is 

N= 4r 2 AI 

If a wire is moved across the gap it 
cuts all of these lines; and the electro- 
motive force that is induced in it is pro- 
portional to the speed with which it 
moves, (dN /dt). If an armature is re- 
solved in the gap it can cut all of these 
lines twice at every revolution. 

This is the beginning of dynamo 
theory. 

As magnetic lines of force always 
form a closed circuit and thus have no 
ends, they cannot be made to thread 
a coil as you thread a needle, by push- 
ing their ends through it. They must 
be moved sideways into its aperture; 
and, when they are removed, they must 
shift out sideways. Hence in entering 
and leaving, they must “cut” all the 
wires of the coil. 

One way of expressing the act of in- 
duction is, therefore,—a coil is arranged 
to cut the lines of force as quickly as 
possible. 

But it is not really the cutting that 
does the business; for, if you move a 
coil in a uniform field, with the lines 
always perpendicular to the coil the 


total number of lines through the col | 
remains constant and no effect is pro- | 
duced. (It may be said however that 
one-half of the coil is cutting the ling | 
one way and the other half the othe 
way: so discrimination is not easy.) 

If, however, the coil is turned through | 
a right angle in a steady uniform field, | 
all of its lines are taken out; and if itis 
turned through another right-angle, all 
of the lines are put in again in them ` 
verse direction. This goes on at every ` 
revolution. But such induced currents © 
are always in opposite directions. 

To get a one-direction current from 
such a coil, therefore, a commutator 
must be used. And a commutator 
always means a, sliding-contact of some 
kind. 

It is possible to have an expanding or 
a contracting circuit and in that way 
to change the number of lines of foree 
and induce a current. But you cannot 
go on contracting or expanding forever 
without a sliding-contact, such as might 
be given by a revolving copper diss 
with one spring touching its axle and 
the other spring resting on its mm. 

If such a disc rotates in a magnetic 
field, a steady current is produced in 
any circuit joining the two springs. 

This was Faraday’s first dynamo, the 
origin and precursor of all the dynamos 
of the present day. He also made 
alternating dynamos in their most ele 
mentary form; but these do not need 
a commutator: though even in them 
there must be a sliding-contact. 

When a primary and secondary cit- 
cuit are brought close together, so that 
lines from one easily thread the other, 
they are said to be closely coupled. 


RADIOFREQUENCY TRANSFORMER 


: F iiaii CHOKE 


AUDIO FREQUENCY CHOKE 
HUDIO FREQUENCY TRANSFORMER ~ 


ELECTRICAL SYMBOLS FOR INDUCTANCES 
There are two general kinds of inductances—one for radio-frequency 


currents and another type for low-frequency currents. 


The radio- 


frequency currents employ a coil with an air core but the low-frequency 
coils employ coils with tron for the core material. 


When they are far apart, they are said 
to be loosely coupled. 

It is possible to put two coils quite 
close together and yet to adjust their 
position so that no lines from one thread 
the other. Their mutual induction is 
then zero; but this is a rather delicate 
adjustment to get, except when they 
are far apart. 

Practically every moving conductor 
is moving in a magnetic field, that is, the 
field of the earth. Hence, induced cur- 
rents of insignificant strength are ex- 
ceedingly common. The rings of a horse’s 
harness, as he trots, must have currents 
induced in them. If we stir up the coins 
in our pockets, currents are induced in 
them. 

If the variation of a magnetic field is 
considered a kind of motion, we may 
generalize and say that current induc- 
tion is the result of magnetism and 
motion. Even if there are no conductors 
in the neighborhood of a varying or 
moving magnet, electromotive force is 
still produced; but it only results in 
electric displacement, not in a conduc- 
tion of current. And such electric dis- 
placement would be permanent as long 
as the magnetism kept on varying in the 
same way, and would only subside, with 
a kind of condenser-like recoil, when the 
magnetic field became constant. 

The interlocking of magnetism and 
electricity is most important. It may be 
likened to the interlocking of two cur- 
tain-rings threaded together, like the 
two links of a chain. A current started 
in one induces magnetism in the other. 
And conversely, magnetism generated 
in one induces a current in the other. 

The fact of this reciprocal interlock- 
ing, and the fact that it goes on, though 
less obviously, in insulators and even in 
empty space—where the current must 
be of the displacement and not of the 
conduction kind, therefore furnishing 
an elastic recoil—is responsible for the 
generation and transmission of electro- 
magnetic waves. _ 

The electric force and the magnetic 
force in space are at right angles to 
each other; and their advancing wave- 
motion is at right angles to them both. 
The electric and magnetic forces are 
in the plane of the wave; and the line at 
right angles to them both is the direc- 
tion of advance of the wave. 

The advancing energy depends upon 
the product of the electric and magnetic 
forces; and the speed with which they 
can advance through so-called empty 
space, that is through the ether, is the 
velocity of light. 

That is what light is; and there is no 
other kind of light. That is what radio 
waves are. Hence induction dominates 
the whole field of electrostatics—cur- 
rent electricity, magnetism and optics. 
| Induction is a sign that all material 
objects are intimately connected and 
thoroughly impregnated with the ether 
of space. Without that, there could be 
no action at a distance. l 
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These Instruments 


FREE of Extra Cost 


All instruments shown 
here and others—SIX 
BIG OUTFITS—sent 
to all our students free 
of extra cost under 
short-time special offer. 
Clip coupon now— 
find out all about this 
big unequalled offer 


JA 
while you still have time to 
take advantage of it. Our J. E. SMITH, 
President 


training is intensely practical 

—these instruments help you ae 

learn to do the practical work. Receiving sets, 
from simplest kind to thousand-mile receiver. Many 
other big features. 


My Radio Training Is The Famous 
‘Course That Pays For Itself” 


Spare time earnings are easy in Radio 
when you know it the way we teach you. 
Increase your income almost from the 
start of your course none practical 
knowledge we give you. e show you 
how to hold the job, then our big Free Employ- 
ment Department helps you get one. Free Book 
“Rich Rewards in Radio” tells how. 

Howard B. Luce of Friedens, Pa., made 
$320 in 7 weeks during his spare time. 
D. H. Suitt of Newport, Ark., writes, 
“While taking the .course I earned in 
spare time work approximately $900. Earl 
Wright of Omaha, reports making $400 in a short 


time while taking his course—working at Radio in 
his spare time only! Sylvester Senso, 207 Elm 


Street, Kaukauna, Wis., made $500. 


And when your training is completed 
you’re ready to step into a real big Radio 


job like C. C. Gielow, Chief Operator of: 


the Great Lakes Radio Telegraph Com- 
pany; E. W. Novy, Chief Operator of 
Station WRNY; Edward Stanko, Chief 


Operator of Station WGR; and hundreds 
of other N. R. I. Trained men. The National 
Radio Institute, Originator of Radio Home-Study 
Training, established 1914, today offers -you the 
same opportunity these men had, under a bond that 

uarantees you full satisfaction or money refunded. 
Fs your big chance to get into Radio—mail coupon 
for FREE k and proof! 


lim coupon now for FREE 
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SEND THIS COUPON TODAY 


“MEN! Here's 
the ‘dope’ you've 


been looking for- 


How TO GET INTO THE 
RADIO BUSIN t 


If yov’reearninga penny 
less than $50 a week, clip 


BOOK! New book, pro- 
fusely illustrated, tells all 
about the Radio Profession, 
' thousands of openings—in 

work that is almost ro- 
mance! YOU can learn quickly 
and easily: at home, through our 


. tested, improved methods, to take 


advantage of these great opportu- 
nities. Why go along at $25 or $35 
or $45 a week, when you can pleas- 
antly and in short time learn to be 
a Radio Expert, capable of holding 
the big jobs—paying $50 to $250 - 
a week? 4 


Clip Coupon for Free 
Book | 


Don’t envy the other fellow who’s 
pulling down the big cash! Our 
proven home-study training meth- 
ods make it possible for you, too, 
to get ready for a better job, to earn 
enough money so you can enjoy all 


the good things of life: Most amaz- 
ing book ever written on Radio tells how— 
thousands of interesting facts about this 
great field, and how we can prepare you, 
quickly and easily in your spare time at 


home, to step into a big-pay Radio job. You 


can do what thousands of others have done 
through our training. GET THIS NEW 
FREE BOOK. SEND COUPON TO-DAY. 


J. E. SMITH, President. 


National Radio Institute 


Dept. GT-8 - Washington, D. C. 


ed 7 
Men 37 Dept. GT-8 
E7 å y» 
ny Washington, D.C. 
zl Dear Mr. Smith: 
tee Without obligating me in 
any way, send me your big 


in Radio,” and all information 
about your practical, home-study, 
Radio Course. 
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Radio Institute 


REE BOOK, “Rich Rewards 


Flexible, stranded wire for e 
point-to-point’ and sub-panel. |maae 
wiring. on-inflammable ESE 
“spaghetti”? covering. 
In black, yellow, green, 
red and brown; a color 
for each circuit. Put 
up in 25-foot coils, 


‘ The Original Celatsite 

-—a tinned, copper bus bar wire 
with non-inflammable “‘spaghetti?? 
covering, for hook-ups. §& colors 
$0-inch lengths. | 
Celatsite Battery Cable 
—a silk-covered cable 
of vari- colored Flexible fij 
Celatsite wires,for con- 
necting batteriestoset. 

Prevents 

“blowing” of tubes; 
gives your set an 
zy appearance. | l i 

e also offer the highest grade of “‘spa- 
gaen tubing for Nos. To to 18 wines. 

colors; 30-inch lengths. 


Stranded Enameled Antenna 
we) Best outdoor antenna you can 


: buy. 7 strands of enameled 

mia | copper wire; m um sur- 
$ wnel] face for reception. Prevents 
= corrosion and consequent 

weak signals.. 

Send for folder 

THE ACME WIRE CO., DEPT. P 
nee NEW HAVEN, CONN. 


ies 


/ i l X-L 
YAI VARIO-DENSER 
Results in easier tuning, more distance, 
volume and clarity ~ greater stability, 
Indorsed by leading radio authorities 
S¢AI?9 A slight turn obtains cor- 
Model N rect tube oscillation on 
all tuned radio frequency circuits. ! Neutro- 
dyne, Roberts two tube Browning-Drake, 
MoMurdo Silver's Snockout, atai capacity 


ronge 34 to 20-micro-micro farads. 
Price $1.00. 


9 J e : 
Model “G rit uaes “te 


Cockaday circuits, filter and intermediate fre- 
ing in heter d 


tuning in e and positive grid 
Tr all sets. Capacity range .00016 to 
Pig and .0003 to .0Oljmicro farads. Price 


X-L PUSH POST 
Push it down with your 
thumb, insert wire, remove 
ressure and wire is 
eld. Releases instantly. 
p p ee 150. 
Push Post anel perma- 
nently marked in whiteon black 
rubber. ‘In box including sol- 
dering lugs, raising b 
‘and screws for mounting, ete. 
Price, $1.50 


a 


2422 Lincoln Ave. 
CHICAGO, ILL. 
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How to Get the Most Out of Your S-C Receiver 
(Continued from page 239) 


other because corrosion due to: the 
weather will interfere with a. proper 
contact. 

The ground connection may be made 
to the nearest water or steam pipe. 
Preference is usually given to cold water 
pipes but any other pipe lines which 
are grounded at some point are usually 
just as effective. Gas pipes should not 
be“used because such use of a gas pipe 
is against the law in most localities; and, 


moreover, gas pipes are usually insula- 
ted from the ground by insulating 
' gaskets between the street and the 
‘meter. The ground lead wire should 


either be soldered to the pipe used, 
after the latter has been scraped clean 
to insure a good electrical contact, or 
else attached by means of an ordinary 
“ground clamp.” ra 


The Batteries: ; + 


The batteries which are required are: 
(1) a six—volt radio storage “A” battery; 
(2) two 45-volt “B” batteries; and (3) 


.a 414-volt dry-cell “C” battery. 


The storage “A” battery may have 


_ a rated capacity of anywhere from 60 to 


100 ampere hours. It is used to supply 
the electrical energy that lights the tube 
filaments. Inasmuch as the current 
that is consumed by the filaments of 
four 201-a type tubes is one ampere per 
hour, it is evident that a 60 ampere 
hour capacity is sufficient to operate the 
tubes for a considerable period of time 
without the necessity of recharging 


the battery. 


The charging process may be ac- 
complished at home by means of a bat- 
tery charger which is connected to the 
house lighting line. Before purchasing 
a charger it is essential to know whether 
the house line carries direct or alternat- 
ing current. In the former case, a direct 
current charger is needed; and this con- 
sists simply of a suitable resistance to 
reduce the direct current to the proper 
charging voltage. Figure 8 shows a 


‘simple charging device that may be 


constructed at home for use where the 
house supply is direct current. 
If the house supply is alternating 


current, a different type of charger is . 


needed. This may be purchased in any 
radio store. The charger should have 


100 WATT LAMF> 


a charging rate of 2 or 244 amperes per 
hour for batteries smaller than 100 
ampere hour capacity; and even for this 
charging rate is high enough. | 

“B” batteries are. used to provide the 


high-voltage supply for the tube plate 


circuits. They may be either the dry- 
cell type of radio “B” battery such as 
are shown in Figure.5, or they may 
be of the storage type of “B” battery. 
Or, if desired, the “B” batteries may be 
eliminated and the high-voltage plate 
supply obtained from the electric light 
lines through the use of a reliable plate 
supply unit. The Raytheon Plate Sup- 
ply Unit, which was described in the 
May, 1926, issue of PopuLtar Rapio, 
will give excellent results, for instance, 
and it may easily be constructed at 
home. Figure 7 shows the connections 
for using this unit in place of the “B” 
batteries. : 

In view of the small plate current 
consumption of this receiver the dry- 
cell type of “B” batteries provide the 
most practical plate supply source. The 
plate current consumption is only about 
5 milliamperes per hour. At this rate, 
a set of two standard 45-volt battery 
blocks will operate the receiver for ap- 
proximately 800 hours or for something 
over a year if the receiver is in use an 
average of two hours per day.. The 
operating cost is so small at this rate 
that there seems to be little to recom- 
mend the more expensive storage “B” 
batteries or plate supply units. 

The “C” battery is a small 414-volt 
battery that was made expressly for 
this use. Its purpose is to supply the 
proper grid biasing voltage to work the 
tubes to the best advantage and it also 
has a decided effect in reducing the 
plate current consumption. Its life will 
be approximately a year. 

The dry-cell “B” and “C” batteries 
require no attention except an occasional: 
measurement of their voltage by means 
of a small, pocket voltmeter with a 
double scale; one to measure voltages 
up to 10, for measuring the “C” bat- 
tery voltage, and the other, for voltages 
up to 50, for measuring the “B” battery 
voltage. When the “B” battery voltage 
drops to 34 for each 45-volt block, it 
is time to buy new batteries. The “C?” 


+. 


HOUSE CURRENT SUPPLY -DIRECT CURRENT 


THE HOOK-UP FOR THE DC CHARGER 


Ficure 8: How 500-watt lamps may be connected in series with the 
direct current line for charging the regular 6-volt 100-ampere- 
’ hour storage battery. 
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battery is useful until its voltage drops 
to about 3. | 

A hydrometer is used to keep a check 
on the state of. charge of the “A” bat- 
tery. This tests the “A” battery by 
giving a reading of the specific gravity 
of the electrolyte or liquid that is inside 
of the battery. When the reading is 
between 1280 and 1300 the battery is 
fully charged. As it becomes dis- 


charged the reading drops until it has |. 
reached approximately 1150 for a fully . 


discharged battery. If the battery is 
charged at home it is advisable to keep 


. the specific gravity at 1200 or higher, 


atalltimes. Where the battery must be 
carried to a service station for recharging 


the desire will be to have it recharged 


as infrequently as possible. In that case 
the battery may be contmued in use 
until the specific gravity drops to 1185. 
Discharging below this point is harmful 
and shortens the life of the battery. 

The battery should be handled care- 
fully as the electrolyte is a strong sul- 
phuric acid solution that will leave its 
imprint on anything it comes in con- 
tact with, such as clothing, floors and 


rugs. Be sure to see that the hydrom- 
eter does not drip on the floor when this 


instrument is aye from the electro- 
lyte. 
The Right Tubes to Use 


It is recommended that storage bat- | 


tery tubes be used with this receiver. 
Dry-cell tubes, such as the UX-199, 
may be used, but only with a material 
sacrifice of volume. Ifdry-cell tubes are 
used, it is advisable to use the UX-199 
type in the sockets which are indicated 
as R1, R2 and R3. A UX-120 tube 
should be used in socket R4. 

The “A” battery, i in this case, should 
consist of six radio type 1 Y4-volt dry- 
cells connected in series parallel, as 
shown in Figure 6. Three of these 
cells may be used in series if desired, 
but their life will be- considerably less 
than one-half of that of six cells con- 
nected as shown. 

The recommended tube equipment 
consists of three UX-20l-a tubes for 
R1, R2 and R3 and a UX-112 for RA. 
A 201-a may be used in R4 also, but 
the UX-112 provides better tone qual- 
ity. 

The Operation of the Receiver 

Preparatory to putting the receiver 
into operation, the batteries, antenna 
and ground should be connected, as 
shown in Figure 5. Next, be sure that 
the battery switch, L, is in the “off” 
position and then insert the four tubes 
in their respective sockets. 

The coils should then be inserted i in 
their sockets, the 110-A coil being 

placed in the socket at the left and the 
114A coil in the right-hand socket. The 
rotors of the two coils should be turned 
so that their windings are at an angle 
of about 45 degrees from the stator 


windings, or half way between a hor- |. 


Your Antenna IS Subject 


to Lightning Induction! 


Authoritative information received from all 


parts of the country proves beyond doubt. 
that all radio antennas are subject to light- 


ning induction. Furthermore, these same 
records show that where damage to radio sets 
has been caused by lightning the sets were 
either not protected by arresters: or were 


equipped with arresters of a cheap and infe- 


rior make. 


Play Safe—Insist on a 
Brach Arrester 


Your set, your home, deserves the best 


protection you can secure. Why risk danger? 
Equip your set with a BRACH arrester and- 
thus obtain the best radio protection avail- | 


able and do so at an insignificant cost. 


BRACH Arresters for over 20 years have 
been used to protect America’s leading 
Railway, Police and Fire Alarm Systems and 
to protect radio sets since 1913. 

They are absolutely dependable—so depend- 
able that every BRACH Radio Lightning 
Arrester now carries a $100.00 Guarantee 


against damage by lightning to electrical 


parts of any standard make set. 


L. S. BRACH MFG. CO. 


Newark, N. J. 
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Save 20'507 
FREE ‘pene CATALOG 


1926 Edition 


The Barawik Company, 
pioneers in radio, now offers 
you, through its Radio 

A Catalog and Guide, greater 
bargains than ever before 
in standard sets, parts, kits 
and supplies. No matter 
what parts you want, for 
whatever circult or hook-up 

you may prefer, we can supply them to you at 
substantial savings. Special prices on tubes, 
batteries, cone speakers, cabinets, etc. 


Take Advantage of These Bargains: 
Complete parts for PS Ft Md habit eS $57. i 
“ Hammarlund-Roberts 60.85 


“ McLaughlin 8-tube 
DOP ov eis since ¥ der. dS ik 30 
46.50 


Silver Autodyne 
Sion ee rene 


a 
a 
“u 


Guaranteed 201A type tubes 
45 V large B batteries 2.35 

If you are in the market for any of the above 
order direct from this ad, enclosing remittance 
and goods will be shipped you at once. All mer- 
chandise guaranteed. 

Write today for our New 1926 Radio Catalog 
and Builder’s Guide, showing radio’s newest 
creations. Also please include name of another 
radio fan when writing. 


Send me my copy of your new Radio Catalog 
and Buikier’s Guide. 


Address 


Friend 


THE BAR AWIK company 


Rosin Care 


Radio SOLDER 


Sure is Safe and Simple 


— by 
Radio Engineers 


A Genuine Solder 


GOUOQUNDEQODONAANOAUEQOOUEOOAOUEAONN TALATALANOA ODAADOTT ANIT 


CHICAGO SOLDER COMPANY 


SMN 
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izontal and a wholly vertical position. 

The volume control knob, O, may be 
turned all the way to the left, in the be- 
ginning; and the rheostat, K, should be 
turned half way on. 

Finally , the battery switch, L, should 
be turned to the “on” position; and the 
four tubes will light up. If the main 
tuning control is turned, at this stage 
of the operation, signals from the 
broadcasting stations should be heard. 

When. the first station is heard, the 
main tuning dial should be carefully 
adjusted for best results and the volume 
control knob, O, turned to the right to 
the point where suitable volume is 
obtained. The rheostat knob should 
also be turned to its best adjustment, as 
determined by the loudest signals. 

In this connection it is well to bear in 
mind the fact that, as the rheostat knob 
is turned in a clockwise direction, the 
volume of the signals will increase, up 
to a certain point, but beyond that 


point no further increase of volume 


will be obtained. 

This point is the one at which the 
rheostat P Should be left adjusted. 

When the adjustments have been 
made, as outlined above, signals should 


_be received; but the receiver is not ad- 


justed for maximum results. The ad- 


justment of the rotor coils inside of the 


couplers, A and B, and the adjustment 
of the balancing condenser, N, are of 
great importance in obtaining maxi- 
mum efficiency from this receiver. A 


little time spent on the adjustment of . 


these units will be well worth while. 

Where two sharply tuned circuits are 
tuned by a single control, it is essential 
that some sort of a compensating or 
balancing device be used to make up for 
slight differences in the fixed values of 
the two circuits. When the antenna 
is coupled to the circuit which includes 
the condenser E, for instance, the values 
of this circuit change slightly; and, to 
overcome this change, the values of the 
circuit that include condenser F must 
be changed proportionately. 

It is for this reason, particularly, that 
the small balancing condenser, N, is 
used. If this balancing device were 
not in the receiver, a station could not 
be tuned in with maximum effective- 
ness, because, if the main tuning con- 
trol were set to bring the circuit of con- 
denser E into resonance with the broad- 
casting station, the other circuit would 
be slightly out of resonance. Or, con- 
versely, if the dial were set to bring the 
circuit of condenser F into resonance, 
the circuit which includes condenser E 
would be slightly off. ` 

It follows that, where the circuits are 
unbalanced, most broadcasting stations 
will be heard at two points on the tun- 
ing dial. Once, when the circuit of 
condenser E is in resonance, and again 
when the circuit of condenser F comes 


- into resonance. 


This condition gives the clue to the 
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test to determine whether the balancing 
condenser is properly adjusted. If loud 
local stations come in at two points, the 
circuits are not balanced. In such a case 
a note should be made of the number of 
degrees that separates the two points 
at which a given station is heard. 

The balancing condenser rotor plates 
should then be turned a little and read- 
ings again taken at the two points. If 
the points are closer together this time 
it is an indication that.the balancing 
condenser has been adjusted in the right 
direction, but not quite enough. If the 


points are more widely separated the . 


balancing condenser has been turned 
in the wrong direction. When the bal- 
ancing condenser is exactly balanced 
there will be only one point at which a 
station can be heard; and at this point 
the signals will be much louder than 
before because both of the circuits will 
be in exact resonance. . 

The purpose of the rotor of the coupler 
coil, A, is to provide variable coupling 
between the antenna and the receiver. 
If the rotor coil is turned so that its 
winding is parallel with that of the 
stator, the maximum amount of signal 
energy will be transferred from the 
antenna to the receiver. On the other 
hand, if the rotor winding is turned at 
right angles to the stator winding little 
or no energy will be transferred. 

If the coupling is too tight, the trans- 
fer of energy will be so great as to make 
tuning of the receiver broad, especially 
on loud local signals. If the coupling 
is extremely loose, the receiver becomes 
highly selective, but signal strength 
falls off considerably. The proper ad- 
justment of the rotor coil in coupler A 
is therefore one which provides the 
required degree of selectivity with 
ample volume. 

To make this adjustment, it is well 
to start with the rotor winding parallel 
with the stator winding (tight coupling) 
and tune in a fairly loud broadcasting 
station. Then, turn the rotor coil an 
eighth of an inch and retune the same 
signal. Continue this until the coupling 
has been loosened to such a degree that 
there is a slightly noticeable falling off 
in signal strength. This will usually be 
proper adjustment for this rotor. 

The adjustment of the rotor of coil 
B is determined by the amount of vol- 
ume control that is obtainable with the 
volume control knob. When this rotor 


is properly adjusted, the receiver can 


be made to oscillate by turning the 
volume control knob to the right. If it 
does not oscillate turn the rotor one 
way or the other until oscillation is 
obtained; and then continue the ad- 
justment until the point is found where 
the control of oscillation by the volume 
control knob is smooth and stable. 
When this point has been found try 
swinging the rotor around 180 degrees 
and leave it set at whichever one of 
these-two positions is best. 
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The obverse of the medal;” 


this original 
is two-and-one-half inches in diameter. 


meted: K] 
eH aan Oe 
Re Ce, 
a 
Siete 


(3 
? 
14 F137 C3. 
Minis. 


GEY 


PRINS 


The reverse; the name of each recipient 
will be engraved in the space provided. 


THE POPULAR RADIO 


Medal for Conspicuous Service 


T? every radio amateur, to every ama- 
t 


eur experimenter and broadcast lis- 


tener, who is instrumental in alleviating 
human suffering or saving human life, 
directly through the medium of radio, 
recognition will hereafter be extended in 
the form of a medal that shall be known 


spioushis Service.” 


as “The Popular Radio Medal for Con- 
This medal is unique 


within the realms of radio in that it shall 
be awarded, not for scientific achievement 
or invention, but for service to humanity. 


To insure a fair and unbiased consideration of 


aims, a Committee of Awards has been ap- 


pointed that includes five distinguished citizens 


of international fame. 


of 


To assist this Committee 
Awards, an Advisory Committee has been ap- 


pointed that numbers among its members some 
of the most eminent citizens of the United States, 
including representatives of many of our most dis- 
tinguished institutions. 


The conditions under which the medal will be 


awarded are here specified: 


1. 
2. 


The medal shall be known as the Popular 
Radio Medal for Conspicuous Service 

The medal shall be awarded, without discrimi- 
nation as to sex, age, race, nationality, color or 
creed, to those radio amateurs, radio experi- 
menters, broadcast listeners and other non- 
professionals through whose prompt and effi- 
cient action radio is utilized to perform an essen- 
tial part in the alleviation of human suffering or 
in the saving of human life within the terri- 
torial confines of the United States and its pos- 
sessions, or in the waters thereof 


. The medal shall be awarded by a Committee 


of Awards that shall not exceed five in num- 
ber. No member of this Committee shall be 
an employee, officer or stockholder of POPULAR 
Ravio, Inc., nor shall any such employee, 
officer or stockholder have a vote in the de- 
liberations of the Committce. 

advisory Committee, which shall cooperate 
with the Committee of Awards and which shall 
be particularly charged with the nrepesaibility 
of making recommendations for awards of 
medal, shall be made up of men and women who, 
because of their interest in the public welfare or 
because of their connection with institutions 

t are consecrated to public service, are in 
positions to bring to the attention of the Com- 
mittee of Awards the exploits of candidates who 
are within their own special fields of activity. 


. The medal will be awarded for services rendered 


since Armistice Day, November 11, 1918. 


. Recommendations for awards may be submitted 


to the Committee of Awards at any time and 
by any person. Every recommendation must 
contain the full name and address of the candi- 
date, together with a detailed account of the 
accomplishment on which the proposed award is 
ed, and must be accompanied by corrobora- 
tory evidence from persons who have first-hand 
knowledge of the circumstances and whose 
statements may be verified to the satisfaction of 
the Committee of Awards. 
The medal will be awarded to as many indi- 
viduals as qualify for it and at such times as 
the Committee of Ar-rds may authorize. 
All considerations no: specified herein shall be 
ree to the discretion of the Committee of 


All communications to the Committee of Awards 
may be addressed to— 


The Secretary of ne Committee of Awards, Poru- 
LAR Rapro Medal for Conspicuous Service, 627 
West 43rd Street, New York. 


The Committee of Awards 


Hiram Percy Maxim, President of the American 
Radio Relay League. 
F. W. ALEXANDERSON, Chief Seung Engineer 
of the Radio Corporation of America. 
Mason GENERAL HARLES McK. SALTZMAN, 
. Chief Signal Officer of the Army. 
Rear ADMIRAL W. A. MOFFETT Chief of the Bu- 
reau of Aeronautics, U. S. Navy. 
Dr. Jonn H. FÊNLBY, publicist and journalist. 
seer eee oe E. E. Free, 627 West 43rd Street, 
ew York. 


Advisory Committee 


Senator James W. WADSWORTH, JR., of New 


ork. ; 

Hon. Joan Barton PAYNE, Chairman, American 
Red Cross. 

Apotps LEwIsonN, Publicist. 

Junas Ben S. Linpsay, of the Juvenile and Family 
Court, Denver, Col. 

Dr. J. McKEEn Carrey, Past President, Ameri- 
can Association for the Advancement of Science. 

Dr. J. H. DELLINGER, Past President, Institute of 


Radio Engineers. 

FarLeY Oscoon, Past President, American Institute 
of Electrical ‘Engineers. 

C. E. Gronaxy, Past President, American Society of 
Civil Engineers. 


Dr. Dayton C. MILLER, President, The American 
` Physical Society. 


W. L. Assorr, President, the American Society of 
Mechanical Engineers. 

W. J. HOLLAND, President, Carnegie Hero Fund 
Commission. 


HOROR K. Burarss, Director, Bureau of Stand- 


Coun H. Livingstone, Past President, Boy Scouts 
of America. 

Danie, C. BEARD, Chairman, National Court of 
Honor, Boy Scouts of America. 

MR SN SARAH LOUISE ARNOLD, President, Girl 

Dr. W. "D. HaaGaGarp, President, American Medical 
Association. 

K. A. BICKEL, President, United Press Association. 

KENE CooPER, General Manager, the Associated 

ress. . 

H. P. Davis, Vice-President, Westinghouse Electric 
& Manufacturing Company 

Dr. VERNON KELLOGG, General Secretary, National 
Research Council. 

Jessp Lync WILLIAMS, Past President, Authors’ 
League of America. 

Proressor GEorGE B. Pecram, Dean of the Faculty 
of Applied Science, Columbia University. 

Proressor H. H. SHELDON, Professor of Physics, 
New York University. 

Wm. 7 he ATWELL, Grand Exalted Ruler, Order 
o0 8 

Proressor Epwin B. WiLson, Harvard University, 
National Academy of Science. 
. E. HARKNESS, Vice-President, American Tele- 
phone & Telegraph Company. 

Writiam L. SAUNDERS, President, United Engi- 
neering Societies. 

CoL. J. R. McQuiae, Commander, the American 

Tona g "Moas, President, Kiwanis International. 
W., D. TERRELL, Chief Supervisor of Radio. Depart- 
ment of Commerce, Washington, D.C. 


ELECTROSTATIC CONDENSERS ~N 


By 


Pass and 
Filter 
Condensers 


should have a high factor of safety 
in insulation resistance both be- 
tween the terminals and between 
the terminals and the casing to pre- 
vent destruction from occasional 
high voltage surges and operate 
indefinitely under the continued 
application of the rated operating 
voltage. 


They should be of suitable dimen- 
sions and have convenient termi- | 
nals. Uniform production and a 
dependable source of supply are 


Compact Grouping 


By-Pass and Filter Condensers 
meet all of these requirements and 
are produced in various types with 
or without casings to suit desired- 
conditions. k 


Complete data and quotations 
will be furnished promptly upon 
receipt of advices as to just what 
is wanted. Inquiries requested. 


Wireless Specialty 


Apparatus Company 
Established 1907 


Jamaica Plain 


BOSTON, MASS. 


0.. 
Black © oats 
ena ety 
Design” 


U X Tube Socket 


This new push-type socket is 
designed for use with the new 
tubes with U X Bases. 


Contacts of Phosphor Bronze 
insure a smooth self-cleaning and 
wiping contact. The lamps are 
‘held rigidly in place. comer 
Circle F V. T. Sockets are of. 
the most modern design and only 
the best materials and workman- 
ship are employed. 


Ask Your Dealer 


MFD. BY 
CIRCLE F MFG. CO. 


Trenton, New Jersey 


EE R © © © © © -o_o 
t o K a Tea 
ae 


se 
e 
e 
o 
e 
o 
o 
e i 


® 


Ca) 


e@ 


ee * 
oe B Q Í ea 
oe O 
* Build Your : 
ee - x) 
oe ee 
: LC-26 ¿ 
“se J. eS 
ee ~ 
s a t3 
$ With the aid of es 


¢ Popular Radio : 
$% Blue Prints 


Se oC) 
ee oe 
$ r ; “se 
% It is Easy, Quick and Accurate $ 
A Do 


P3 The LC-26 is the ideal all-around receiver, $ 
¢ combining unusually fine tone quality, selec- 
*° tivity and distance-getting ability, with simplic- *° 
¢ ity of construction and operation. It operates «eo 
ee on any antenna from 10 feet to 200 feet long, « 
st indoors or out. K 
> — In tests at Washington, D. C., the LC-26 «& 
% brought in over stations in one t, the 

R b ht i 40 stati in night, th oe 
+ farthest away being KGW, Portland, Oregon. 
oe At Chicago, IU., the LC-26 brought in KFI 8, 
e Los Angeles, every ht for a week, and over 
e 60 other stations. AF, New York, was °s 
* heard clearly at eleven o'clock in the morning. °° 
e At New Haven, Conn., it brought in ‘%° 
°° WMBF, at Miami Beach, Florida, at 4:00 % 
` pm, as well as New York stations for which KS 


qe Now Haven is a dead spot. we 
%¢ All reception on the LC-26 is on the loud- <% 
se speaker, as It has no phone connection. oe 
“Se By using PopuLaR Rapio Blue Prints in  «% 
e% building your LC-26, you can save time, elim- +% 


oe 


°, 
2% 


+ inate the possibility of error, and make your 
$ set exactly like the laboratory models (see 
3 page 64). 

s If your local dealer cannot supply you with 


>, © 
gt 0,000 


* Blue Prints of the LC-26, they will be sent °% 
KY postpaid on receipt of $1.00 per set. “° 
Ky A full description of the LC-26, with detalled  *%® 
e directions as to how to build it, was published *° 
w in December, 1925, issue of POPULAR 10. “se 
Sd -0.0 
ee AX 
s$ POPULAR RADIO $ 
oe n 

S% Service Bureau 74-A_ > K3 
oe i 7 

KS 627 West 43d Street, New York es 
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How to Build the Newest Portable 
“Town and Country” Receiver 
(Continued from page 228) | 
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PALEO 


The Equipment Case Completed and Packed 


. Fiaurs 8: The case ready for transportation but with the loop case 
removed to show the whole interior arrangement. At the left are the 
“A” batteries and the small 2214-volt “C” battery; at the right are the 
four “B” batteries, the two smaller ones placed one on top of the other in 
the lower right-hand corner. The case is an ordinary suitcase with 

'  «nside dimensions (cover open) of 13 x 28% x 61% inches. 


bemorenearly centered in their positions. 

The holes that are outlined with a 
double circle should be countersunk, 
so that the flat-head machine screws 
that are used for fastening the instru- 
ments are flush with the panel. All the 
rest of the holes are straight drill holes. 
Sizes for the diameters of these holes 
have not been given, but the builder 
can readily decide what size hole is 


necessary by measuring the diameter 


of the screws and shafts of the instru- 
ments that must go through the holes. 

The drilled panel may be laid aside 
temporarily. “The baseboard is next 
cut: to the dimensions shown in Figure 
2. The instruments may now be 
mounted on the baseboard. - 

The tube socket and coil socket for 
the oscillator are first mounted at the 
front of the- baseboard (next to the 
panel), as shown in Figure 2. 

The row of six tube sockets may next 
be placed òn- the baseboard, using 
two screws to each socket. The two 
audio transformers, AFT1 and AFT2, 
are then mounted in position and after 
these the three long-wave transformers 


are mounted, as shown in Figure 2. 

The socket for the antenna coil is 
attached at the rear left-hand corner of 
the baseboard and the midget condenser, 
C3, is placed in position and fastened to 
the baseboard by means of a single 
screw through the holes in the small 
brass angle which is attached to this 
condenser. In mounting this instru- 
ment, it is necessary to first detach 
the brass bracket by removing the two 
large nuts on the shaft bushing. The 
bracket is then screwed to the base- 
board after a soldering lug has been 
slipped under the head of the screw 
mounting. . 

The condenser is then assembled on 
the bracket and the large nuts tightened 
in place. The extension bushing, W, 
should be slipped over the shaft of this 
condenser and made fast to the shaft by 
means of the two small set screws which 
come with the bushing. 

In mounting the three bypass con- 
densers, C7 is mounted by means of 
two, small, wood screws. ` 

` To mount condenser, C8, the two 
screws are first removed from the right. 
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hand end of the transformer, IFT1. The 
mounting lugs of the condenser are 
then slipped under the base of the 
transformer so that the screw holes 
coincide with the holes in the trans- 
former from which the screws were just 
removed. These two screws are now 
replaced and will serve to fasten both 
the transformer and the condenser 
securely in place. 

The condenser, C9, is mounted in 
the same manner with the screws at the 
right-hand end of transformer, IFT2. 

The “C” battery may now be 
mounted in position. Remove the bat- 
tery from the cardboard case and 
fasten the case to the baseboard in an 
upright position, by means of two | 
wood screws with washers placed under 
their heads. The battery is then 
slipped into the case and its cover closed. 
When in position the shorter minus (=) 
of the two connection lugs should be at 
the left-hand end, facing the _base-. 
board from the front. 

The final job is to mount the binding-. 
post’ strip, O1, by means of the two 
brass brackets, Q; specifications for 


Say TIMBRETONE — 


REG. U.S. PAT. OFF. 


and you say it all. 


which are given in Figure 12. 3 — Sales Offices: 

The baseboard with the instruments: me 
mounted on it may. be set aside for the SANFORD BROS. 
time being and attention turned to the CHICAGO, ` 30° W. Walton Pl. 
mounting of the various instruments CHATTANOOGA, 615 Broad Street- 
on the panel. ‘SEATTLE, Am. Bank Bldg. 


The two variable oriana are. 

mounted in the position shown in. 
Figure 3. The variable condenser, 
C1, is mounted at the left-hand’ end 
of the panel (facing the panel from the 
front), and the variable condenser, C2, 
is mounted at the right-hand end of the 
panel, 
The mounting is accomplished by 
means of the two 6/32 flat head screws 
which are supplied with the instrument. 
The large nuts that are screwed on the 
shaft bushing at the front of the con- 
denser frames should be removed en- 
tirely as they are used only in case of 
a single hole mounting. 

These two condensers should, of 
course, be mounted with the metal 
shields uppermost as these shields are 
provided to keep dust from lodging be- 
tween the condenser plates. 

The voltmeter may next be mounted. 
The lock nut at the back of this instru- 
ment is removed and the outer shell 
slipped off. The voltmeter is then in- 
serted:in its proper place from the front 
of the panel with the flange snug up 
against the front of the panel. The 
outer shell is then slipped over the back 
of the meter and the lock nut screwed 
into position. This shell presses up 
against the back of the panel, thus 
clamping the meter securely in place. 

The rheostat and the potentiometer 
are mounted in the usual manner. The 
battery switch, S, is mounted directly 
beneath the voltmeter in such a posi- 
tion that the two long springs are up- 
permost and the two soldering terminals 
are next to the rheostat, R1. 


SAN FRANCISCO, 311 Minna Street 
FACTORY, Hoosick Falls, N. Y. 


RADIO 
CATALOG 


JT off the press! Our 
special Summer Bargain 
Bulletin. Pages of parts, ac- 
cessories, kits and sets—all 
the best and the last. A 
$1,000,000.00 Radio Stock to 
choose from. A copy of this 
unusual catalog is yours ae: 
the asking. Just drop us 

line—now. 


CHICAGO SALVAGE STOCK STORE 
509 S. State Street - Chicago, U. S. A. 
Dept. PR6 
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Control 
Volume 
with this 
Modulator 
Plug 


ITH your radio set 
operating under full 
power, you can now regu- 
late tone and volume to 
suit your mood, by simply 


turning the knob on this - 


Centralab Modu-Plug! Re- 
places ordinary loud- 
speaker plug. Provides 
perfect control of volume 
from a whisper to maxi- 
mum , without touching the 
tuning dials or rheostat. 


Cuts down static interfer- 
ence, smooths out powerful 
local stations, and brings 
through programs sweet and 
clear—improves spring and 
` summer reception wonder- 


fully! 


$2.50 at your radio deal- 
er’s—or sent direct if he 
cannot supply you. 
Write for literature de- 
scribing this and other 
Centralab controls. 


CENTRAL RADIO 
LABORATORIES 


17 Keefe Ave. Milwaukee, Wis. 


Manufacturers of variable 
resistances for all 
radio circuits. 


‘Centzalab 


A Front View of the Receiver- 


FiaurE 9: The receiver with the front cover of the cabinet open to 
show the operating controls. 


In mounting this instrument the 


large nut, washer, engraved plate and. 


knob are removed from the front end 
of the device. In removing the knob, 
it is first necessary to unscrew the small 
set screw indicator which projects from 
the side of the knob. The entire knob 
maybe then slipped off and the large 
nut unscrewed from the shaft bushing. 

The bushing is then projected through 
the panel from the rear and the front 
assembly is accomplished by first slip- 
ping on the name plate and then the 
washer. The large nut is then screwed 
on the bushing. This will hold the 
framework of the switch firmly in place. 
The knob is next slipped over the end 
of the shaft and the set screw tightened 
in such a position that it points toward 
“off” when the switch is open. 

The two jacks at the lower right- 


hand end of the panel are mounted in 
their proper positions with the single- 
blade jack, J5, at the extreme right. In 
mounting these instruments, make sure 
that the washer is placed between the 
panel and the lock nut rather than be- 
hind the panel. 

The three, small, loop jacks are next 
mounted in the upper left-hand corner 
of the panel. The soldering lugs which 
accompany these three jacks are placed 
between the lock nuts and the rear of 
the panel. 

To complete the work on the panel 
the dials and knobs are mounted on the 
shafts of the various instruments. If 
Univernier dials are used on the two 
condensers, C1 and C2, they must be 
the type with the scale that starts with 
zero at the left when the dial is held 
against the panel with its scale upper- 


A View of the Receiver from the Right 
Fiaure 10: This illustration se pire the ae a good idea of - 


how the finished receiver should 


he general arrangement of the 


audio-frequency transformers, ie ee the phone jacks and the bind- 
ang post strip are clearly shown. 


=. 
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most. If the type of dial is used in which 
the scale moves with the dial, the scale 
should be laid out with zero at the right 
because the capacity of these condensers 
increases as the shaft is turned to the 
right. 

In order to mount the knob on the 
condenser, C3, it is necessary to pro- 
vide a 11-inch length of wood or metal 
rod 14-inch in diameter. The small 
knob is attached to one end of this rod 
and the other end is slipped through 
the panel into the end of the extension 
bushing, W, and made fast there by 
means of the two small set screws pro- 
vided with the bushing. 


How to Wire the Set 


A written description of the wiring of 
of the receiver is hardly necessary even 
for the novice, in view of the ease with 
which the wiring as shown in the pi¢ture 
wiring diagram, Figure 4, may be fol- 
lowed. A few general suggestions may 
be helpful in this connection, however. 

The free use of soldering lugs is rec- 
ommended.* Then the connections 
may be firmly soldered to the lugs and 
the lugs held securely in place under the 
binding-post nuts. The latter should 
be firmly tightened down on the lugs 
with a pair of pliers or some other de- 
vice such as a “spintite’ wrench. 
Throughout it should be borne in mind 
that the receiver will presumably be 
subjected to considerable jarring while 
in transportation; therefore, all connec- 
tions must be absolutely secure. 

It is advisable to use insulated bus 
wire for the connections. In many cases 
it is most convenient to run connecting 
wires rather close together and the in- 
sulation will serve to prevent short cir- 
cuits. In any case insulation should be 
used on all wires which run close to one 
another. 

In general, all leads should be kept 
well down toward the baseboard and 
the long connecting wires should rest 
directly upon it. This method of wir- 
ing not only adds to the appearance of 
the job, but, if the long leads are sup- 
ported on the baseboard, there is less 
chance for them to vibrate and work 
loose. 

The wiring of the filament terminals 
of the sockets may be kept on a level 
with the socket binding posts. 

The wiring job will be easier if the 
connections close to the panel are made 
first and then the long connections which 
are to be run along the baseboard. 
Following this the constructor may 
work back gradually toward the rear 
of the receiver. By following this plan 
of procedure the more out of the way 
connections are completed first. 


The Preparation of the Equipment 
Carrying Case 
D—Suitcase (see Figure 8 for dimen- 
sions); : 
* In the model receiver the flat type of soldering 


ies were and of two lengths, -inch and l4- 
inch. 


Now— 
A Better 


Resistor! 
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-VACUUM BEND 
LOEWE-LEAK 


“The Changeless Resistor in a Vacuum” 


This is a new Resistor, free from induction and capacity;— 
independent of voltage, atmospheric changes or temperature. 


The VACUUM TIPON LOEWE-LEAK is made of a small 
glass member coated with a slightly conductive layer. The 
connecting wires are sealed into this member, are coated along 
with it and give perfect and permanent contact. This resist- 
ance element is then mounted in a glass tube which is pumped 

_out to a high vacuum and sealed. 


Look for the sealing TIPON the LEAK—proof of the 
vacuum within. No moisture can possibly get into this Re- 
sistor, to be absorbed and change its qualities. No oxidation 
or other mechanical change can take place. A current up 
to 1/10 watt is readily handled. 


The TOBE VACUUM TIPON LOEWE-LEAKS are made 
in all sizes from 10,000 to 10,000,000 ohms. They are per- 
manent and noiseless—the ideal grid-leak and plate-resistors, 
for use in all Radio. They are sold in individual sealed, sil- 
vered packages of exceptionally attractive design, as befits a 
quality product. 


The growth of tmpedance and resistance-coupled 
audio-amplifiers has brought about a great demand for 
a really high-grade, permanent and noiseless Resistor. 
The LOEWE-LEAK meets all these requirements. 


PRICES 
10,000 ohms.......... $1.00 1 megohm........... $ .50 
50,000 ohms.......... 75 2 megohms.......... .90 
1/10 megohm......... 75 4 megohms.......... 50 
1 megohm....;......  .50 8 megohms..........  .75 
14 megohm........... 50 10 megohms.......... 1.00 


AT YOUR DEALERS 


in the individual silvered sealed boxes 


We have tried to make it possible for you to get TOBE apparatus at your 
dealers. Ask him first—if it happens he is not yet stocked, we will be glad to 
forward your order on receipt of check or money order. 


Tobe Deutschmann Co. 


CORNHILL BOSTON, MASS. 


Nu 
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2 ACTUAL 

$ SIZE 
$ SIMPLIFIED 
: BLUE 

£% PRINTS: 


&% LAURENCE M. COCKADAY has personally 
<> supervised the preparation of Simpltfled Blue- 
e prints of nine of POPULAR RaDIO’s most 
*¢ popular circuits. Each set consists of three or 
* more Actual Size Blueprints; first a Panel Pat- 
$ tern; second, an Instrument Layout; and 
es third, a Picture Wiring Diagram all simplified 
oe in the fullest sense of the word because 


Rx The panel Kattern can be laid on the 
: panel and all holes drilled as indicated. 
, No scaling to do anå no accurate there is 
~~ no danger of ruining the panel through 

oe faulty calculation. e 


“* The Instrument Layout placed on the 
° sub-base permits you to indicate by pin- 
Se pricks the exact location of every screw. 


% The Picture Wiring Diagram gives 
“oe every instrument in exact siz posi- 
RA tion with every wire e clearly Indionted from 
te one contact to to the other ith no knowl- 
s edge of radio symbols you can assemble 
*° every part and complete your wiring 
eg with no Pohance of error. 


* Priced at $1.00. Per Set. 


oe Set No. 4—“Cockaday 4-Ctreutt Tuner with 
nx Resistance-Coupled “Amplifier” five tubes, dis- 
+%  vortionless, two sre y automatic vacuum ‘tube 
$ control, as described in the October 1924 issue 
“¢ of POPULAR re e 


e Set No. 6—"The Cockaday 8-Tube Super- 
om heterodyne Reflex Receiver” (eight tubes, two 
. tuning dials, loop, non-radiating, distortion- 
g less, as descri in January 1925 issue of 
*%* POPULAR RADIO). 


æ» Set. No. 12—"8-Tube Super-heterod 
$ Single Control” (as described in October 
*“° issue of POPULAR RADIO). 


$, Set No, 13—" Raytheon Plate Supply Uni” (a 
%° . really de endable method for obtaining a “B” 
~* . source ly as described in November 
oe ses issue of OPULAR RADIO). 


R t No. 14—"The LC-£8 Broadcast Receiver 
heod ee C ream in December 1925 issue of piia 


with 
1925 


*° Set No. 15—"The Osthophase Recetver” (as 
ee described in the February 1926 issue of 
ee POPULAR RADIO). 


** Bet No. 16—''The S-C Ail-Wave Recetver’’ (as 
“eo saa in the March 1926 issue of POPULAR 
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Bet 17—"Tho Power- 
Bet ned in the April 192 
RaDio). 


ack Amplifier” (as 
issue of POPULAR 
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Set. No. 18—"The New Home Receiver” (three 
tubes, two stages of radio-frequency-ampli- 
fication with crystal detector, as ceacHiD in 
June, 1926 issue of POPULAR RADIO) 


Set No. 19— '‘The New Town sie Country 
Receiver” (as described in the July, 1926, issue 
of POPULAR RADIO). 
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Full constructional and parts detalls for 
these Receiving Sets will be found in the 
issue of POPULAR RADIO indicated. 


Back issues of POPULAR RADIO will 
be furnished at the rate of 35c a copy. 
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| 627 West 434 St., New York City 
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A View of the Receiver from the Left 


FIGURE 11: 


The arrangement and mounting of the antenna coil 


socket and condensers C1 and C8 are shown here. Note the extension 
RINY on the shaft of C8. This is used to avoid the detuning effect 


of body capacity. 


| E—Silver-Marshall tapped loop antenna, 
-© = No. 601-A;: 
emai Musicone loudspeaker with 
plug; 
2— Burgess No. 3508, 45-volt “B” 
i batteries; 
3—Burgess No. 4156, 2214-volt “B” 
batteries; 
6—Burgess No. 6, 114-volt radio 


“A” batteries; 
G1—Jones multi-plug with cable; 
G2—Jones multi-plug socket, type PM 
for panel mounting; 
H—composition bmding-post strip; 
K—two small brass brackets; 
TA framework for case (see Fig- 
ure 
Miscellaneous—lumber and brass strip for 
construction of framework, as shown 
' in Figure 6; insulated leads and 
soldering lugs for battery connections; 
7 Eby engraved binding posts; woo 
screws. 


The specifications for the suitcase, D, 
and the framework, L, which constitute 
the carrying case for the receiver equip- 
ment are given complete in Figures 6 
and 8. If the builder of the outfit hap- 
pens to have an old suitcase of some- 
what different dimensions it will be 
necessary to alter the dimensions of the 
framework accordingly. 

If the batteries, loudspeaker and loop 
are placed in the suitcase in the posi- 
tions shown in Figure 8, it will be a 
simple matter to determine the proper 
dimensions for the framework to fit any 
particular suitcase. The suitcase illus- 
trated in this picture is a standard size 
and may be purchased in any luggage 
shop for $5.00 or léss. 

As indicated in Figure 6, the frame- 
work consists of two main partitions, 
Ll and L2, braced at the rear by the 
brass strip, L3, and at the front by the 
two wood strips, L4 and L5. | 

To L1 two brass angles are attached, 
the lower one, L7, to serve as a holder 


for the small 2214-volt “B” battery 
(which is used as a “C” battery in this 
case) and also the “A” batteries, the 
upper, L6, to serve as a stop for one end 
of the loop case. 

The other end of the loop case is sup- 
ported by the two wood strips, L8 and 
L9, which are fastened to the surface of 
the partitions, L2. The front top corner 
of L1 is cut out to accommodate the 
loop case. 

When the framework has — fin- 
ished it is slipped into place in the suit- 
case and the batteries are all placed in 
their proper positions. In this way the 
proper position of the framework in the 
suitcase may be determined. 

The framework is made fast in this 
position by means of wood screws 
through the walls of the case and into 
the ends of the partitions, L1 and L2. 
Substantial washers or brass strips 


. should be placed under the heads of 


these screws, or they are liable to cut 
their way through the walls of the suit- 
case. 

The last job in constructing the car- 
rying case is to prepare and attach the 


‘binding-post strip, L10, and its brass 


brackets, L11 and L12, details for 
which are given in JTigure 6. In 
mounting the brackets on the strip, 
they are slipped over the screws of the 
two end binding-posts and fastened by 
means of the usual nuts. The assembly 
is then mounted on the top of L2. 

The connections between batteries 
and from the batteries to the binding- 
post strip are next made in accordance 
with the diagram, Figure 13. Soldering 
lugs should be used for the terminals 
of all the flexible wire leads, which are 
shown by light lines in Figure 13. 

The bus wire connections, which are 
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indicated by the heavy lines, require | 


no soldering lugs. as the wire may be 
bent in the form of loops to fit over the 
battery terminals. 

The three, long, flexible leads running 
from the “A” and “C” batteries to the 
binding-post strip should be run along 
the partitions and tacked in place, 


leaving a little slack between the tacked 
portions and the terminals of the bat- 
teries to allow for a little play when the 


case is being carried. 

The loudspeaker is slipped into posi- 
tion with the point of the cone up. The 
top edge of the cone is slipped between 
the two front supports, L4 and L5, of 


- the framework and the base is then low- 


ered until it rests on the bottom of the 
suitcase. This will bring the base up 
against the rear wall of the suitcase and 
will prevent the top edge of the speaker 
from working its way out from between 
the two front strips. 

The loop is packed away in the posi- 
tion provided at the front of the suit- 
case; and in this position it will be sup- 
ported by the cut-out notch in parti- 
tion L1 and by strips L8 and L9. The 
brass angle L6 will serve to hold the 
loop firmly against L2. 

The dimensions of the space provided 
for the loop allow for the cardboard tube 
which is furnished with the loop. In 
packing the loop in the equipment case 
it should always be placed first in this 


tubular case. Incidentally, if the space: 


provided between L6 and L2 is not 
sufficient to accommodate the length of 
the tubular loop case a little may be cut 
off the end of the tube with a hacksaw. 
The cover may also be left off the tube if 
space is limited. — 

The battery cable is coiled up and 
slipped into the front corner of the suit- 
case, between the left end and the 
brackets L6 and L7 when the suitcase 
is being packed for transportation. 


Preparing for Operation 


The receiver may be placed in the 
cabinet by removing the top strip at 


the front of the cabinet and sliding the | 


panel of the receiver down in the 
grooves formed by the two vertical 
strips at each end of the cabinet. With 
the receiver in place the front top piece 
of the cabinct is put on and securely 
screwed down. 

The multi-plug battery connector 
socket, G2, should next be made ready 
and mounted. The small composition 
block, O03, shown in Figure 12 is cut to 
size and the twelve holes drilled. The 
round marker tag which accompanies 
each socket will serve as a template for 
locating the eight center holes. 

When the block is completed the 
socket may be mounted on it by first 
removing the threaded sleeve from the 
center guide and inserting the eight 
prongs of the socket through the’ cor- 
Tesponding holes in the composition 
block. Next replace the threaded sleeve 
and tighten it against the inner side of 
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A RadioCabinet of Beauty and Elegance 
Direct to You at Lowest Cost 


Lid splined both ends to prevent warping. 
Nickeled preno hinge—Full length. 

Nickeled lid support of artistic desi 
Anti-vibration cushion feet (not visi le in cut). 
Edges of lid moulded to match bottom. 
Shipped securely packed in strong carton. 
Prompt shipment. Big stock ready. 


"Hardwood, Rubbed Solid Black 
Maho American 
Walnut 


7x18x7¥% 


$3.50 
3.75 


$5.00 
5.25 


or 10 in. deep 4.00 5.50 
7x26x7 T 
or 10 in. deep 4.75 6.25 
7x28x7\% 


í or 10 in. deep  &.50 7.00 
7x30x7% 
or 10 in. deep 6.00 8.00 
Add 25c. for “E-Z” Fone plug. 
CASH WITH 


ame ir N ORDER or 
Ne i Bo- C. O. D, if X of 


price is sent with 
ried ERE order. 

: Prices F. O. B. 
Hickory, N. C. 
Order express 
shipment, often 
cheaper than mail 
and much safer 
from damage. 
FREE WITH 
EACH CABJ- 
NET a glued-up 
stock. non-warp- 

ing }4 -inch 

Disse ; Bm BASEBOARD. 
a Free Catalogue. 


THE SOUTHERN TOY COMPANY, INC. 
Dept. N. HICKORY, NORTH CAROLINA 


0 — BRADLEY “aie 
p Quartzite Coils v, 


The heart of the New Home Receiver—bear 
the certified Eaa of WILL BRADLEY, Jr. 


New Home Recelver, 
with Mr. 


es 

londing 

! a pleasing thats hig high ¢ d of efficien mony 
.Price Cit of three).. ee 


pee eee Teron eeneee $11 -60 


Bruno Light Switch 
4, 


There has nominees demand for a visual indica 

on the roti of the panel to show eae the tubes Ot A 
The Bruno Magio Dial m makes ae aay oeni-droular plate set are lit and the recelver is in condi- 
condenser tune uency type. tion. The Bruno diant Switch is a fa combing on n of A 
Wider dial soparaton Eeregh the Pitabye ower Wave- bat switch and visual adviser. The Lig 


length stations is the demand of the day and the 
Magio Dial ceeealnty fulfills emand. 


inne d 
bulb glows as do t 


No gears—No backlash. : 
receiver just press the ruby glass and it automatically 
Price- ee a breaks th iu co Ladies yg 


Bruno Vernier Dial............-..... Price (without bulb)... 
If your dealer cannot cee you send your order direct. 


BRUNO RADIO CORP., 40 Payntar Ave., Long Island City, New York 
TO Widener Bide. 


San Franctsco 
274 Brannon Se. 


0 O. e 
337 ©. e Magis, St. 


Los Angeles Office: 
324 N. San P Ape St. 


Detrott Office: 
159 È. Eilzabeth St. 


Boston Office: 
127 Federal St. | 
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AmerTran 
Transformer 


American Jransformer(ompany 


<a 


Power 


for receiver operation 
comes from a steady source, such 


as the house lighting circuit, . 


radio reception is greatly im- 
proved, providing properly con- 
structed B and A Eliminators are 
employed. This is due to the 
steadiness and constancy of the 
alternating current supply as con- 
trasted with the internal changes 
which are always going on any 
type of battery, storage or dry 
cell type. | 
The American Transformer Company 
offers two units—the AmerTran Power 


Transformer and the AmerChoke—es- . 


pecially adapted to the use of the 744 


volt power tubes in the last audio stage. ` 


Their efficiency may be absolutely depend- 
ed on in the type of audio amplifier re- 
quired. The Power Transformer also has 
filament supply windings for the power 
tube in the last stage and for the rectify- 
ing tube. It supplies sufficient plate cur- 


rent, after rectification, for the operation 
of the set. The AmerChoke is designed ` 


primarily for use in filter circuits. As an 


= output impedance for by-passing direct 


current from the loudspeaker it is equally 
efficient and more economical than an 
output transformer. 


The AmerTran De Luxe Audio Trans- 
former gives faithful amplification with 
natural quality over the entire audible 
range. For the best in audio amplification 
use this transformer in both stages. 

AmerTran DeLuxe, Ist Stage $10.00 

AmerTranDeLuxe,2ndStage 10.00 

AmerTran AF-7 (314-1)..... _ 5.00 

Amer Tran AF-6 (5-1)...... 5.00 

AmerTranPowerTrans.PF-45 15. 

AmerTranPowerTrans.PF-52 18.00 

AmerChoke Type 854....... 6.00 

i r free booklet “Improving the 
hae today Jr f and other data e by to 


make radio reception simpler and more 
realistic. 


AMERICAN TRANSFORMER CO. 
178 Emmet Street 


AmerTran Products Are Sold Only 
at Authorized AmerTran Dealers 


Transformer Builders for 


Over Twent 


HERE the power supply. l 


Newark, N. J. 


All apparatus advertised in this magazine has been tested and a 


v 


-Five Years 


the smali composition block. (Figure 12) 

Seven. lengths of insulated wire, each 
8 inches long, should be cut and one end 
of each bared back 14-inch. These 
bared ends are then soldered to the 


_ends of the seven socket terminals. 


These terminals are partly hollowed out 


and when the solder on the ends is 
- melted the wire will slip in to. the ter--. 


minal about 1 /8-inch. 

If colored wires can be obtained to 
match the colors painted on the ter- 
minals of the socket it will help matters. 
If not, a piece of paper may be slipped 
over each of the seven leads with the 
colors of the ‘terminals to which they 
are connected marked on the papers. 
Disregard the colors marked on the 
round tag which was used as a drilling 
template and use the following index: 


Brown C— 

Red B+135 volts 
Pink B+ 90 volts 
Blue -B+ 465 volts 
Yellow B- 22.5 volts 
Green A+ 

Black A- 


Before mounting the multi-plug 
socket in the hole provided in the rear 
wall of the cabinet, make sure that the 


How to Make the 
Small Parts 


FIGURE 12: These drawings will 

help the builder to make his own 

small parts exactly like those in 

the model receiver. The desig- 

nating letters are the same as those 

which appear in the list of parts 
l and in the illustrations. 


seven leads are soldered well and that 
there is no chance of them short cir- 
cuiting. It is a good plan to weave a 
piece of rubber tape in and out between 
the terminals, thus providing plenty of 
insulation even if some of the bared ends 
of the leads next to the soldered ends 
should become bent over. 

When this precaution has been taken, 
slip the wires through the hole in the 
cabinet and fasten the composition block 
to the outside rear of the cabinet by 
means of four, small, wood screws. 
The free ends of the seven leads are 
cut to the proper length, bared and con- 
nected to the binding posts of the re- 
ceiver, as indicated in the color index 
given above. 

It is not absolutely essential to use the 
multi-plug connector. The leads to the 
batteries may be made directly from the 
binding posts at the rear of the re- 
ceiver. The use of the multi-plug is 
recommended, however, inasmuch as it 
not only simplifies the connections be- 
tween the receiver and the batteries but 


ìt also eliminates the possibility of 


short-circuiting the batteries, as often 


happens when making connections by 


om Ve TH. GR MH TERM WRT RN 
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means of unprotected lead wires. 

If the set is equipped with the multi- 
plug and cable it is never necessary to 
disconnect the battery end of the cable. : 
When packing up the equipment it is 
only necessary to pull the -multi-plug 
out of the socket, coil up the cable and 
drop it in the equipment case. 

The final step in preparing the re- 
ceiver is to cut three wires to serve as 
connections between the receiver and 
the loop. These should each be about 
4 feet in length and may be of any kind 
of semi-flexible, insulated wire. The 
wires are attached to the three binding- 
posts on the loop and the other ends are 
soldered to the three small plugs, J1, 
J2 and‘J3 which are mounted on the 
composition block O2 in Figure 12. 

The wire from the top binding post 
on the loop should connect to the plug 
which fits into J3, the mid-tap of the 
loop to J2 and the bottom terminal of 
the loop to J1. It may be well to try 
reversing the top and bottom connec- 
tions to the loop, however to deter- 
mine the best connections. 
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Operation of the Receiver 


The multi-plug on, the end of the bat- 
tery cable is inserted in its socket at the 
rear of the receiver. To accomplish 
this it is necessary to rotate the plug 
until it 1s in a position where the slot 
in the center guide coincides with the 
pin in the center guide of the socket. 
Then push the plug in as far as it will 
go. This procedure makes all of the 
battery connections to the receiver. 

Next make sure that the rheostat 
knob, R1, is turned all the way to the 
left, or in the direction opposite to that. 
indicated by the arrow on the knob. 
The UX-120 tube is then inserted in its 
socket, which is the one at the extreme 
right (facing the receiver from the 
front). l 

Now turn the battery switch to the 
“on” position and turn the rheostat 
knob slightly in the direction indicated 
by its arrow, just enough to cause the 
sliding arm to make contact with the 
beginning of the rheostat winding. 

If the voltmeter shows a reading of 
about three volts, the filament-bat- 
tery connections are correct and the 
other six tubes may be inserted in their 
sockets. 

Coil B is now plugged into its socket 
(next to the panel) and its rotor winding 
turned parallel with the stator winding; 
the loop is plugged into the jacks in the 
upper left-hand corner of the panel and 
the loudspeaker is plugged into the jack, 
J5, at the lower right-hand corner of 
the panel. 

The loop is, of course, unfolded and 
- stood at the left of the receiver but the 
loudspeaker may be left in the open 
suitcase if desired. The small knob at 
the lower left-hand end of the panel 
should be adjusted so that the plates 
of the midget condenser, C3, are en- ; 
tirely unmeshed. i S a 
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Vitalitone 


Cone Loud Speaker 


Full Floating 19 inch Diaphragm. Complete 
ready to operate. Fully Tested, Proved and 
Guaranteed to give Entire 


SATISFACTION 
15 Days Free Trial — 


If you do not find it superior to &ny 4 
$35.00 Speaker—Return it and your 
money will immediately be returned. 
Ornamental Cone, Powerful En- 
closed adjustable unit. Safe Delivery 
Guaranteed. This is not a cheap 
speaker. It is the best, sold at a low 
price from our own factory direct to 
ou at a great saving in profits. 

nd money order or check as de- 
posit for free trial. 


VITALITONE RADIO CORP. 


203-205 SIXTH AVE. 
NEW YORK, N. Y. 
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BUSINESS 
Without Capital 


6, 
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R Ka 
“° Right now, there is an opportunity in *%® 
% your locality to profitably devote your ‘9° 
* spare time or all your time to a pleasant, °% 
% easy and profitable business—one that does °? 
3 not require any training or capital. KA 
o The publishers of Porputan Rapro offer $ 
s% you an opportunity to become their local e 
w% representative to take care of expiring sub- “ 
6o scriptions and new subscriptions for Por- “ 
% ULAR Rapto and four other popular maga- % 
o zines that they publish. z 
ce SA 
È on 
% SALARY AND COMMISSION % 
[x] Ov) 
ee All material will be furnished you free of < 


© 
© 
Q 

ee 


charge and you will be paid an attractive 
commission and salary. 


Mail coupon for full particulars. 


oe 
oe, 


©, 
© 


Ca 


6, 
© 


2, 2, 
ea 


© 


POPULAR RADIO, Dept. 76, 
627 W. 43rd St., New York City. 


Send me full particulars regarding your salary 
ana commission offer to local representatives. 


Name, ..cecoses Cveevcces Coveeaeseesrucoees 


FS Pe Ow a a] 
RES PUPS St 8 ON mmmn oao 


Address. .cosccccccccccecs eeeeeoecovnaceeeoene 
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“How to Make the Battery Connections 


Figure 13: The batteries, which are in the equipment case, should 

be connected exactly as shown here. The connections shown with 

lines should be made with insulated bus wire so that the batteries will be 

held rigidly together. The light lines represent flexible, insulated 
connecting wires. 


The receiver is now all “set to go.” 

Turn the rheostat knob to the right 
until the voltmeter shows a reading of 
three volts or slightly less. As the 
potentiometer knob, R2, is turned to 
the right a point will be found where 
maximum amplification is obtained. 

If the potentiometer is turned to the 
right, beyond this point, there will be a 
“plop” and a hissing sound from the 
loudspeaker. If this hissing sound is 
obtained, it is a pretty fair indication 
that connections in the intermediate- 
frequency amplifier are correct. 

If all these conditions have been met 
in the receiver it is practically certain 
that the receiver is in working condition. 

The next step is to actually tune in a 
broadcasting station. This is accom- 
plished by setting the potentiometer 
knob just to the left of the point where 
the hissing starts, then, with the right- 
hand tuning dial set at 40, the left-hand 
tuning dial, which tunes the loop circuit, 
is slowly rotated throughout its entire 
scale. 

If no signals are heard during this 
process, it should be repeated but this 
time with the oscillator condenser 
(right-hand tuning dial) set at 45. If 
still unsuccessful the oscillator should be 
set at 50 and the loop tuning condenser 
dial rotated as before and so on until 
a station is heard. 

When a station is heard the two main 
dials should be readjusted to bring the 
station in with maximum volume. 
Then, the potentiometer knob may be 
turned to the right to increase the vol- 
ume or to the left to reduce the volume. 

At this point become familiar with 
the operation of the midget condenser, 
that is controlled by the small knob at 


the lower left-hand corner of the panel. 
This condenser controls the sensitivity 
of the circuit of the first detector. The 
sensitivity will increase as the plates 
are interleaved up to a certain point. 
Beyond that, the signals will be lost. 
The final adjustments to be made 
after a station is tuned in, especially if 
it is a distant station, are to rotate the 
loop and also the rotor of coil B. 
= The best position of the rotor wil 
be that which will give maximum sig- 
nal strength on distant stations but 
keeping the rotor as close to right an- 
gles with the stator winding as possible. 
The last step in getting the receiver 
into proper operating condition is to try 
interchanging the tubes to determine 
which of the tubes function best in the 
various positions of the circuit. This . 
applies to the first six tubes only and - 
not to the UX-120, which should always 
remain in the socket furthest to the 
right. 


If it is desired to use either an indoor . 


or outdoor antenna, in place of the loop, — 
it is necessary to connect the antenna — 
and ground to terminals 1 and 2 of the | 
socket at the left-hand, rear of the re | 
ceiver. Coil A is then plugged into this _ 
socket and from this point on the opera- 
tion of the receiver is exactly as de- 
scribed above. Tuning of the left-hand ` 
condenser will be somewhat broader 
with this arrangement but this can be _ 
regulated by adjusting the rotor of coll ` 
A. When the rotor winding is parallel — 
with the stator winding, tuning willbe 
broader than when the rotor is turned ` 
at right angles with the stator winding. | 

The calibration of the right-hand dial ~ 
for any given wavelength will remain ` 
constant. so that, when a station has 
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once been tuned in and a notation made 
of the setting of this dial, that station 
may always be brought in again by 
referring to the previous notation. 

Each station may be brought in at 
two distinct points on the right-hand 
dial. These two points will be approx- 
imately 20 degrees apart on the dial 
and one will learn from experience which 
one of these points to use for maximum 
results. | 


HERE ARB THE Parts USED IN THE 
LABORATORY MODEL or tap New 
“°TowN AND COUNTRY” RECEIVER— 


A—Silver-Marshall antenna coil, No. 110- 
A equipped with coil socket No. 515; 

B—Silver-Marshall oscillator coil, No. 
uea equipped with coil socket 

o. 515; 

Cl and C2—Samson uniform-frequency v2- 
riable condensers, No. 67, .00035 mo 

C3—Silver-Marshall, type No. 340 mid et 
variable condenser, .000025 
equipped with knob; 

C4 and C5—Dubilier fixed condensers, 
.00025 mfd. with grid-leak clips; 

C6—Dubilier fixed condenser, .002 mf 

C7, C8 and C9—Electrad b ass con- 
densers in cans, .5 mfd. eac 

AFT1—General Radio audio-frequency 
transformer, No. 285, (1 to 6 ratio); 

AFT2—General’ Radio ’ audio-frequency 
transformer, No. 285-L, (1 to 2 ratio); 


~IFT1 and IF T2——Silver-Marshall No. 216 


long-wave radio-frequency trans- 
poet for use with 199 type vacuum 


IFT3—Silver-Marshall No. 211 long-wave 
radio-frequency transformer for use 


Ar 199 t 
quipped y with calibrated fixed shunt 
o 


J1, J2 and J3—General Radio miniature 
eee ee and plugs—No. 
5 P- 
E fack, No. 2-A; 
TE a jack, No. 1; 
M—Jewe 
meter, „petem No. 135, panel mount- 
ing and equipped with a button 
(Range 0-4 an DA, volts 
N—hardwood S 
inches (see Fi 


Figure 12); 


02— composition mounting block for loop 


plugs (see Figure 12); 


O3—composition mounting block for multi- | 


- plug socket (see Figure 12); 
P—composition panel, 7 by 20 inches 
rel Say aie (see Figure 12); 

wo ‘brass brackets (see Figure 
R1l—Amsco 20-ohm rheostat with knob; 
ino potentiometer, 400 ohms with 


R3 and R4—Daven grid-leak resistors, 2 | 


ae 
ey batte switch, No. 10; 

a veready. 414-volt flashlight battery; 

U—2 Walbert ‘‘Univernier’’ dials, scale 
‘reading left to right (4 in. diameter); 

VT1, VI2, VT3, VT4, VT5, VT6 and 
VT7—Benjamin Ux type sockets, 
No. 9040; 

W—Precise condenser shaft extension 
bushing connector, No. 744 
—‘*Town and Country” cabinet (see Fig- 
ure 7 for specifica tions); ; ready-to-use 
cabinets, if you ak jel may be se- 
cured from pou dealer; 

7 Eby engraved binding posts; 

Soldering ne and wood screws. 


The Men Who Saved a Mother 
_ (Continued from page 220) | 


Would he take it? 

Drew got into action. Sputtered dots 
and dashes assured 4 AG up in the 
windswept wastes of Manitoba that his 
brother in the fraternity of amateur 
radio was his to command at all times. 

And. clear, connected and concise 
along came the appeal to humanity that 
Reynolds had labored incessantly for two 
long days and nights to give to the out- 
side world. Though wearied and wan 
from his long and faithful vigil, and 
borne down with the strain of appre- 
hension lest the overloaded transmitter 
give way, the details were punched out 
steadily and zipped their way through 
the ether straight to the’home in Fargo: 
Not only was the message, clearly given 
and accurately transmitted in detail so 
there could be no misunderstanding of 
the urgency of the appeal, but instruc- 
tions in detail followed as to what Harry 
Drew was to do next. 

Marvelling at the nerves of a man who 
could send a message like that after all 
he had gone through, Drew gave his 
assurance via radio that no time would 
be Jost in getting the message off, and 
a few minutes later telegraph wires were 
singing out of Fargo. 

Up in Winnipeg, across the border, 
it so happened that a doctor was just 
starting off on the journey to Riverton. 
Quickly he was made acquainted with 
the contents of the message and an 


immediate agreement was arrived at for 
deflecting his course for a journey across 
Lake Winnipeg and thence to strike 
north on the opposite sliore. 

All of which was reported by Drew 
through the air as reassurance to the 
loyal assayer to whom came the oppor- 
tunity of forsaking his scales for weigh- 
ing gold to turn aside when human life 
was weighed in the balance. 

. k k k 

Somewhere in the sunlight a tiny tot, 
now nearly three years old, is running 
about under the loving eye of a mother 
who has known the hardships of winter 
in the desolation of the north country. 
Some day the little one will hear the 
story of the good doctor man who ar- 


rived in the nick of time to usher a baby — 


into the world, although it required of 
him an all day and an all night trip 
across Lake Winnipeg from Gimli to 
Manigatogan and a thirty mile journey 
on horseback to the dun and drab col- 
ored wastes of rock where that little one 
first saw the light of day. 

Perhaps, too, a copy of this magazine 
will be saved for the day when the story 
can be read of the response to the call of 
humanity made by George Reynolds and 
Harry Drew, otherwise known as 4AG 


and 9EBT—a story that finds its happy 


ending in the presentation to them of 
the Porputar Rapio Medal for Con- 


spicuous Service. 


vacuum tubes and - 
274-J and 
A” and “B” battery volt- 


ay by 19 
O1—composition Bindi alias strip, (see 
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Metallized/ 

eta lized. 
HE Durham Metallized Re- 
sistor is a laboratory perfected 


grid-resistor developed by two scien- 
tists of a leading university. 


| A tiny glass wire is passed through 
an ingenious, chemical and high- 
temperature process, forming a thin 
conducting layer of high resistance. 
The Metallized unit is next treated 
with a protective insulating mate- 
rial, rendering it impervious to at- 
mospheric conditions. It is then 
mounted in a glass tube and soldered 
to terminal, brass caps. 


10 megohms to 500 ohms, from 
50 cts. to $1.00 


DURHAM RESISTOR 
` MOUNTING 


Made of moulded insulation of exceptionally 
high resistance. Has best quality, tension- 
spring, bronze contacts. The only uprignt 
mounting made. Occuplies but little space 


in set. 
Single mounting..... 0.0... 0. cca c ce eee 50c 
For condenser..........sesssesvsssess.e 65c 


D ; 
mel METALLIZED bap 
eS a WV 


RESISTORS 
INTERNATIONAL RESISTANCE CO. 


Perry Bldg., Philadelphia, Pa. 
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With the Experimenters 
(Continued from page 244) 


POPULAR RADIO 
‘HOW TO BUILD” KITS 


carry every kit the Popular Radio Labora- 
tories produce with exactly the same parts as 
used e each hook-up. Write us for parts you 
cannot get 
COMPLETE PARTS FOR l 
Rayth Power-pack.. A | 
qme paproved woa Reza eon er-p Te | 
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Power-pack Amplifier 
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PRECISION 
OCTAFORM COIL 
new type of inductance used in the Cocka- 
A REAR VIEW OF THE SET: 


Fiaurs 6: The positions of the “O” batteries are clearly indicated here 
together with two of the short-wave coils. Three other coils for slightly 
longer waves are shown in the foreground. 


An 
day LC-26 Recelver. The only coil that can 
be used in this set. Price $5.50. 


COCKADAY COIL $5.50 
(New Octaform Base) 


The fact that this coil was used in the 4-Cir- 
cuit Tuner as d ed by Mr. Cockaday, is 
significant recognition of the accuracy and 


efficiency of Precision Coils. 


PRECISION COIL SET No. 300 


` For the new Orthophase Receiver described in 
fee oo. Popular Radio. Price, per set of 


Precision Coils and Kits 


It was found that the amplifier howled 


when this was increased. If then, 03-is 
defective or has too high a resistance the 
amplifier may either howl or the signal 
strength may be very poor. If it is defec- 


tion of the formula for the amplification 


which may be obtained as O3 is varied 


(neglecting Q3) shows that it increases 
‘as O3 is increased. This resistance is 


nothing but a coupling resistance of the 


Are Absolutely Guaranteed : ; ; A : : 
PRECISION COIL CO tive, substitute another resistance or type that is normally used in resistance- 
309 Center St.. New York ae connect two 10,000 ohm resistances coupled amplifiers. 
ea ” POU in parallel and use them. (XIV) From here on we are dealing with two 
A good idea of what will occur ina straight stages of resistance-coupled 
FOES C STITT ERE TERT TO TTT circuit when the variable is to be amplification. All of the considerations 
eee Seago 9 O94, XX - e ° a ° 
i See E E MO ae tore ee ee he changed may frequently be gained by which normally enter into the design of 
& EN KS considering the limiting values. In this such an amplifier enter here. Increasin 
KA ; BS e e ` . . e 
4 B R O ADC AST Š case, if the resistance of O3 is zero, there the capacity of Q5 and Q6, for example, 
ee a . ° “@ ji e r e e ° 
% 2 $% | can be no variation in potential drop increases the amplification at the lower 
$ | LISTENERS K across it and hence no possibility of frequencies. 
% me POPULAR RADIO ATLAS and TOGU d getting a signal in the put circuit of The higher capacity condensers should 
Se will give you a list of all the NEW Broad- % | 16 to amplify. | have a value of between .1 and 1 mfd. 
J ene laiis Yeer in ae If, on the other hand, the resistance is These condensers may be connected in 
de aa a aaa EE $ made infinite, that is, if the circuit is place of Q5 and Q6 or in parallel with 
LX] : ce e e 
$ Ba paS Eren pe Log $ opened, no voltage is impressed. on the them. Some trouble will be experienced 
g Atlas and Log”, Log” mil supply you with full in- % | plate of Il and hence no amplification in mounting them as the amplifier is 
0 e ‘* - . ° e ° 
$ the United States and Canada. i % | can take place through it. The correct very compact. If the builder is satis- 
eof 16 pages, a deo dae ike petted Cae % | value represents a compromise between fied with .1 mfd. condensers he may 
% a complete series of double paze mape, lnclud- % | these two limiting values. An inspec- use the new` type Daven interstage 
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- that the two condensers are driven by a cord and pulley, 
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coupler which incorporates a .1 mfd. 
condenser in the base. This is the sim- 
plest solution to the space problem. 


The Use of a “C” Battery 


The amplification may be improved 
by the use of a “C” battery. This also 
decreases the plate current or “B” bat- 
tery drain of the whole receiver. Where 
201-a tubes are used, a 7.5 volt “C” 
battery will be sufficient. Connect the 
positive side to the negative “A”. bat- 
tery lead. Connect the filament end of 
the leak, O4, to the 1.5 volt negative 
tap, and the filament end of the leak, 05, 
to the 4.5 to 7.5 volt negative tap. 


(XVI) 


Increasing Amplification. by Means of a 
High-mu Tube 


The amplification may be increased by 
using a high-mu tube in the socket I6. 
The use of such a tube, however, re- 
quires special precautions. The bias on 
the grid should be increased to 3 or more 
volts. The “B” battery voltage should 
preferably be increased to 157.5. 

In this case, a power tube may be used 
in the last stage (socket I7). If this tube 
is the type that requires 6 volts on the 
filament (that is if the terminal voltage is 


6 instead of 5) the right-hand, rear bind- 


ing post of the socket I6 should be con- 
nected to the lead that goes from the 
binding post, V4, to the rheostat. The 
former lead should, of course, be dis- 
connected. ; 

The use of a UX-112 in the last stage 
is recommended. The rheostat is 
already heavily loaded and heats con- 
siderably, so a type 112 Amperite or a 
.5 ampere Brach-Stat should. be used tc 
control the filament current of this tube 
This should be connected from the right- 
hand, rear binding post of the last audio- 
frequency stage socket (looking at the 
set from the front) to the positive “A” 
binding post (V4). To turn off the fila- 
ment of the UX-112, as well as the other 
filaments, the switch must be connected 
between the lead that now goes to the 
negative “A” binding-post, V3, and the 
binding-post. Solder the two leads that 
now go to the switch, together. The “B” 
battery voltage should be increased to 
157.5 and the “C” battery voltage to 12. 


A convenient way of biasing the last 


tube is to insert a small piece of card- 
board between the right-hand end of the 
grid-leak and the clip that holds the 
leak, to insulate the metal cap from this 
clip. Connect the negative side of the 
“C” battery to the cap of the leak and 
the positive side to the mounting clip 
(unless the positive side is already con- 
nected to the “A—” (minus) lead at 
some other point). 

Care must be taken if the negative 
lead is soldered to the cap to keep from 
melting the solder or metal in the leak 
(generally a metal having a low tem- 
perature melting point such as Woods 


“&€GRAN TED—That all Radio Tubes- 
test good before they are shipped from, 
a factory.” 


‘BUT—Due to ordinary interior con- 
struction, the mere handling of tubes in 
transit invariably disorders the tube—’”’ 
“THEREFORE—If it works. after you 
buy it—IT’S A LUCKY BREAK?!” 


The new and improved Supertrons 
are internally reenforced' to with- 
stand handling. 

When you buy Supertrons you buy 
permanent quality as long as the tube 
lives—and it lives longer than others. 


_ VIBRATIONLESS. 
UNIFORM AND GOOD 


SUPERTRON MFG..CO., INC. 
HOBOKEN, N. J. 


Export Dept. 220 Broadway, N. Y. C. 


SUPERTRON 


eee A SERIAL NUMBER GUARANTEE 
The Foremost Independent Tube In America | 


A 
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S ia 


“Built Better” 


LAVITE RESISTANCES 


Used by over 200 of America’s lead- 
ing set manufacturers. AEROVOX 
Fixed Mica Condensers have been ap- 
proved by M.Ł.T., Yale, Radio News, 
Popular Radio and Popular Science. 


AEROVOX WIRELESS CORP. 
489-491-493 Broome St., New York 


Branch Offices: 


St. Louis. Mo., Syndicate Trust Building 
Cincinnati, O., 304 Palace Theatre Bldg. 
Chicago, Illl., 53 W. Jackson Boulevard 
Boston, Mass. aa - OF iti and Street 
Los Angeles, Cal., 324 N. San Pedro St. 
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-Two brass brackets 


Complete List of 
GUARANTEED PARTS FOR 


New 1926 


Town and 
Country 


8-Tube Receiver 
List Price 


1—Silver-Marshall antenna coil, No. 
oe equipped with coil socket No. a 


{1—Silver-Marshall oscillator coil, No. 
111-A equipped with coil socket, 


o. 
2—Samson uniform frequency mids 


condenser, No. 67, .00035 mf 17.50 
1—Silver-Marshall, type No. 20 paces 

variable condenser, .0000 7 

equipped with knob............. 1.50 
2—Dubilier fixed condensers, 000250 mf si 

with grid leak clips...... 1.00 


1—Dubilier fixed condenser, .002 ae 40 
Soad ia by pass condensers, in cans, 
EE RANNT .85 ea. 
tiada Radio audio-frequency trans- 
former, No. 285 (1 to 6 ratio)..... 
1—General Radio sudlo-iFequenoy trans- 
former, No. 285-L S e 2 ratio).. 
2—Silver-Marshall No. 210 long wave. 
radio-frequency pa ea for 
use with 199 type vacuum bes 


1—Silver-Marshal No. 211 long wave 
radio-frequency transformer for 
use with 199 type vacuum tubes 
equipped with calibrated fixed 
shunt condensers..............6. 

3—General Radio miniature jacks gad 


plugs, No. hea and No. 274- 85 
1—Yesloy jack, No. 2-A.. cece ence ene .60 
1—Y axle jack, NG. Dives eeisewaw sah .50 
1—Jewell “A” and “B” battery volt- 


meter, pattern No. 135 panel 
mounting and equipped with push 


l1—Amsco 20 ohm rheostat with knob.. 
RAER potentiometer, 400 ohms wit 


evaereeraevneoeeveveereeoevae eevee 


00 
1.25 


1.50 
2—Daven grid leak resistors, 2 megohms 
ouea, 1 


1—Yaxle batte switch, , No. 
2—Walbe att Üni 


03. 
7—Benjamin Ux type ‘sockets No. 9040 
5ea. 5.25 
1—Precise condenser shaft extension 


bushing connector, No. 744....... .60 
Soldering lugs and wood screws........ .25 
7 Eby engraved binding posts. .l5ea. 1.05 
a osition panel, 7 by 20 inches...... 1.80 

ardwood baseb oard, 8% by 19 inches.. 
Gonpenton binding-post strip......... 
Composition mounting block for loop 

RC ee a ne ieee 1.25 


p 
Gcnipesition mounting block for multi- 
plug socket....... ccc cee eaceene 


*Tobe Condensers if preferred. 


Complete $ 88.2 5 


Parts 
EBCO CABINET, $25.00 


“~ For Above Set 


We carry complete parts for the following 
circuits: 


eeecerteoeerenvne snes aevevnae 


Raytheon Po en ti ee cs 
New Home Receiver...........-+e00: 


Mail Orders Shipped the Same Day 
They are Received 


HEINS & BOLET 


Radio and Electric Supply Corporation 
WHOLESALE AND RETAIL 


44 Park Place, New York 


ee 


metal). A leak of the Bradley type 
should preferably be used to prevent 
this. 
The “C” battery that is used in the 
A.F, stages may be likewise used to bias 
the first detector-oscillator, as was pre 
viously mentioned. Further details on 
operating such an amplifier were given 
in the article “How to Reduce Distor- 
tion in Amplification” in the February, 
1926, issue of PopuLar Rapio. 


Test the Batteries First 


The first place to look for trouble is in 
the batteries. Be sure the “B” batteries 
are O.K. Test them with a voltmeter. 
If they get low the amplifier may howl. 

Perform each test carefully as you go 
along so that you feel certain that the 
trouble is not in the part tested. If an 
instrument is found to be unsatisfactory, 
replace it. Don’t start a whole series of 
substitutions, however, without being 
sure of what you are doing. In this way 
you can systematically eliminate pos- 
sibilities and troubles without intro- 
ducing additional ones. 


Condensers and Transformers Should be 
Tested for Short Circuits 


All transformers should have been 
tested for continuity of winding and 
short circuits between the windings be- 
fore the recelver was assembled. The 
condensers should also have been tested 
for short circuits and leaks. If the 
transformers were in good condition 
when you assembled the receiver it is 
improbable that trouble has developed 
in them. This is about the last place to 
look for trouble if you have previously 
tested them. 

The condensers, on the other hand, 
may have been damaged in assembling 
the set. If the wire is soldered directly 
to the rivet which holds the condenser 
together and the job was poorly done so 
that the soldering iron had to be held 
on it for some time, there is a possibility 
that the foil melted or that the con- 
denser was damaged in some other way. 
A great many reailers have reported 
trouble from this cause. In testing con- 
densers in the receiver care must be 
taken to see that there is no conductive 
circuit across the condenser which could 
produce a click. The condensers B and 
G, for example, are shunted by windings 
which provide a conductive path. To 
test these condensers, one side must be 
disconnected from the circuit. 


The ordinary method of matching 


tubes is of very little value in a receiver 
‘of this type. If the reader is in a posi- 
tion to measure the mutual conductance 
and the mu of the tubes, those having 
similar characteristics should be used 
in the intermediate frequency stages. 
The secondaries of the transformers 
that are used in these stages are shunted 
only by the effective input capacity of 
the tube which is not a constant. A 
slight rearrangement of the tubes will 


HOW TO CONSTRUCT THE 
ANTENNA CONDENSER 


Ficure 7: Four different ways to make the 


antenna, series, tuning er. Any one 
of them may be adjusted to obtain the correct 
capacity for the antenna used. 


frequently improve the operation of the 
receiver. 


The Use of Regeneration in the Loop 
Circuit for DX Work 


For those who like to fish for DX and 
who do not mind manipulating another 
control we suggest the introduction of 
regeneration in the loop circuit. (Where 
this is done, O1 and Q2 no longer serve 
any purpose and they may be removed 
from the circuit.) 

To accomplish this, connect the out- 
side turn of the Korach loop to the bind- 
ing post V1. Connect the switch to V2 
(which then becomes the “mid-tap”). 
Connect a small condenser of the midget 
type, or one that has a capacity of about 

.0001 mfd., from the plate binding post 
of Il to the inside turn of the loop. 
Adjust the capacity of this condenser 
until the loop circuit approaches oscil- 
lation. 

This will i improve both the selectivity 
and the sensitivity. At the same time it 
‚must be remembered that this increases 
the possibility of getting howls, shrieks, 
moans and other noises that readers 
‘complain of by about 1000 percent. 

This control may be set by tuning i in a 
short-wave station and increasing the 
capacity until the desired regeneration 
is secured. The regeneration at the low 
frequencies (long waves) will be very 
slight but the higher wave stations have 
‘more power,.as a rule, and may be 
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HOW TO MAKE THE COIL FORM — 
Ficurs 8: The coil form for winding the 
coils for the Schnell receiver. It is made-by 
driving pegs into a flat board and then weav- 
tng a wire in and out between adjacent pegs. 


Advice on Winding Coils. « 
By S. R. WINTERS > 


F you “Toll your own,” let them take 

the shape of a cylinder! 

This injunction, of course, has no ref- 
erence to “roll-top” hose or cigarette; 
it is advice relating to the form in which 
‘you should wind your wires in construct- 
ing inductance or tuning coils for radio 
receiving sets. 

Tests conducted by the Radio Labora- 
tory of the Bureau of Standards indicate 
that cylindrical inductance coils are bet- 
ter than other shapes—round, flat, 
square or multilayer. 

This Government bureau finds, during 
the course of exhaustive experiments, 
that when the wires of your tuning coil 
are wound in a single layer around a 
cylinder-like form it is more capable of 
conserving the minute electric energy in 
your radio receiver than when the in- 


Harris & Ewing 


THE MOST EFFICIENT TYPE OF HOME-MADE COIL 


received satisfactorily without resort- 
ing to. regeneration. ae 
“An approximate idea of the relative 


‘Importance of the various points which 


have been discussed both in this part of 
the article and in Part I (which ap- 
peared in the June, 1926, issue of 
PopuLar Rapio) may be obtained from 
the following list where the various 
paragraphs are given in the order of 
their importance. The order is roughly 
in accord with the frequency with which 


the trouble occurs: IX, VII, XVI, XIV, 


VI, III, VIII, II, V, X, XIII, IV, XV, 
XI, XII, I. 
—Hueu S. KNOWLES 


yG z 


ductances assume other shapes. Or, 
when translated in the popular language 
of the radio fan, the cylindrical coils may 
be referred to as “low-loss” coils. 

The Bureau of Standards is publish- 
ing a technical paper that ‘gives results 
of extensive tests with inductance coils _ 
—how they should be wound, the kinds 
of wire to use, and the manner of proper 
spacing. When this paper is published 
—several months hence—a_ limited 
supply’ will .be free, upon request, to 
radio fans and the Government Printing 
Office, Washington, D. C., will sell un- 
limited quantities at the price of about 


ten cents each.’ 


In the meantime, when you “roll your 
own” let them take the shape of a cylin- 
der if you want to get the best results 
for your trouble. 


fe ke ea 3 


This single-layer, solenoid type of coil is by far the best for the fan who 


likes to do his own coil-winding, for it is not only the 


easiest to con- 


struct but also the most efficient according to the Bureau of Standards 
at Washington, D. C., which has conducted exhaustive experiments on 
coils of every type and oe A solenoid coil may be made by wind- 


ing a number of turns of D 
of the wire depend u 


wire (the number of turns and the size 
the inductance desired) upon a cylindrical form; 


the length of the coil: should never be more than 114 times the diameter. 
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CARTER 
New “Short” Jacks 


(Full Size) 
Open 
Circuit 
25c 
Closed x each 
Circuit 30¢ each i 


Small—sturdy. Carter quality. 
Takes up minimum space. Solder 
lugs widely spaced, permit easy - 
: soldering. Bakelite insulation elim- 
inates all possibility of short cir- 


cuiting and leakage. Write for 
illustrated folder. 


i Any dealer can supply. 


CARTER) 
‘SHI-OHM” Universal Volume 
Control for All Circuits 


(PAT. PEND.) 


A non-inductive, variable, wire 
wound resistance 134” dia. Pro- 
jects 34” back of panel. Contact 
arm slides 6n protecting wires cover- 
ing special moisture proof resistance 
element, eliminating wear and assur- 
ing life and_unvarying electrical ` 
characteristics. i 


-“HI-POT” same size and resistance, 
with third terminal, $2.25. Write 

` for illustrated folder of full descrip- 
tion and circuit diagrams. 


Any dealer can supply. 


a 


In Canada—Carter Radio Co., Limited, Toronto 


In the World’s Laboratories 
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RAYTHEON 


for Reliable Reception 


-~ 


Your receiver, whether it is an 
old model or the very latest 
type, can be improved by the 
installation of a high quality 
B-Power unit. 


EVERYONE realizes the advantage of 
reliable B-Power, but few have the 
facilities or the time to select the 
_ right B-Power unit from the scores 
that are now offered. 


Tue RAYTHEON Laboratories have 
simplified the choice. By selecting 
and approving only those that pass 
certain minimum requirements, we 
have made it possible for the radio 
owner to select his unit from a few 
good ones, rather than from a hun- 


dred of doubtful value. 


RaytHEON B-Power units are now 
‘made in a variety of styles that 
satisfy the needs of every receiver, 
and meet the approval of every 
pocketbook. Your dealer will recom- 
mend a Raytheon B-Power unit best 
suited to your needs. Raytheon 
spells reliable reception. 


RayYTHEON, Tyre B, is a non-filament 

_ rectifier of ample capacity to eliminate 

B-battertes on even the largest ten-tube 
sel. i 


RaYTHEON B-Power units are manu- 
factured by Companies selected for their 
excellent engineering and production 
facilities. 


= RAYTHEON MANUFACTURING COMPANY 
CAMBRIDGE, MASS, - 2 3 


RAYTHEON 


(Continued from page 246) 


light particles, apparently incompatible 
With every present form of the wave 
theory and yet capable of explaining 
certain puzzling phenomena which the 
wave theory will not explain.* 
Physicists have been searching, with 


: small success, for some way of recon- 


ciling these two theories. Both seem 
true, at_least for certain phenomena. 


Yet they are mutually contradictory. 


Sir Joseph Thomson suggested last year 
that perhaps light, equally with radio, 
might be composed both of particles or 
“quanta” and of waves. He now uses 
his new hypothesis of intermittent elec- 
tric force to point out how this union 
might be brought about. | 

One of the consequences which may 


be established mathematically, once one ` 


has made the assumption of intermit- 
tent force, is that ether waves of the 
ordinary variety cannot spread out in- 
definitely into space. If the wave is 
supposed to arise from a single electron 
it cannot go far. The very nature of 
an intermittent force requires, Sir 
Joseph’s calculations show, that it 
must presently be reflected back against 
the electron which emits it, much as 
light inside a mirror-lined sphere will be 
reflected back against the lamp which 
sends it out. This would happen, pre- 
sumably, for any particle which was 
emitting light or radio waves or any 


_ kind of etheric radiation. 


It is possible, on this basis, to devise 
a reconciliation of the two opposing 
theories of radiation. It is this. Sup- 
pose that light, as one example of radia- 


tion, consists of flying particles, or 


quanta. Suppose then that each of 
these quanta is itself emitting waves, 
justesuch waves as the older theory 
assumes the’ whole glowing body to 
emit. These wave systems, each be- 
longing to an individual quantum, can- 
not go far from the quantum. They will 
be reflected back against it, as just de- 
scribed. Thus each flying quantum will 
consist of-a central particle surrounded 
by a sphere of radiation, pulsating be- 


` tween the particle and the limit of this 


sphere. Each quantum possesses, so to 
speak, a spherical halo of ether waves. 
This is a direct and apparently in- 


escapable consequence of the assump-. 


tion of intermittent electric force. There 
are other consequences also. One is the 
production of X-rays when ‘electrons 
pass through matter. Another is the 
occasional spontaneous ejection of elec- 
trons from atoms, without the applica- 
tion of any external force. Some of 
these consequences appear to. be sus- 
ceptible to experimental test and no 
doubt such tests will be made. 

In the meantime, there is no doubt 
that Sir Joseph’s new idea has accom- 


*For brief statements of these two theories see 
“Rolling Hoops Through the. Ether,” POPULAR 
Ravio for February, 1926, pages 165-167, with 
carlier items there referred to. - _ . - 


plished one thing. It has provided us 
with a conceivable mechanism harmon- 
izing the wave theory and the quantum 
theory, for the idea of flying quantum 
particles, each bearing its surrounding 
halo of wave radiation, seems capable 
of explaining, in kind if not in degree, 


the facts which previously have seemed ` 


to be in conflict. : 


How Radio Amateurs May 
Study Lightning 
THE recent publication of the full 
text of Dr. Austin’s paperf given last 
year before the American Geophysical 


Union emphasizes a suggestion which 
has received less attention than it de- 


serves. This is the suggestion of wider 


and more intensive studies of the rela- 
tion between static and lightning. 
After summarizing what is now known 
with reasonable certainty about the 
causes of static, Dr. Austin concludes 
that it is by no means certain that the ma- 
jority of the heavy crashes of static are 
due to lightning flashes, either nearby or 
far away. Some undoubtedly are, but 
it is found that many cannot be so cor- 
related. There is some evidence also, 


that the static impulses connected with ~- 


visible lightning flashes are less powerful 
than would be expected or than other 
static impulses the sources of which are 


- still unknown. 


. “It must be concluded,” Dr. Aus- 


tin writes, “that the connection be- 


tween lightning and atmospherics is 
still not clear, and that valuable work 
may be done by anyone who will watch 
the lightning and listen to the atmos- 
pheric crashes from thunderstorms in 
the neighborhood.” 

The annual lightning season is ap- 
proaching and the observations which 
Dr. Austin suggests deserve the careful 
attention of radio listeners. The only 
requirements are a radio receiver, a pair 
of eyes and an interest in helping the 
progress of science. 

Place the receiver so that you can 
look out of a window, preferably in the 
direction from which most of the thun- 
derstorms approach your neighbor- 
hood. 

When a thunderstorm threatens, sit 
down at the receiver, tune it to a fairly 
long wavelength (500 meters is about 
right) and listen. 

Whenever you see a lightning flash 
note the kind and intensity of the static 
noise that you hear simultaneously. 
More importantly still, note any strong 
static crashes which are not associated 
with visible lightning. Many hours of 
such observations, carefully made by 
many observers in different parts of the 
country, ought to yield valuable data. 

“The Present Status of Radio Atmospheric Dis- 


turbances,” by L. W. Austin. Journal of the Wash- 
ington Academy of Sciences (Baltimore, Md.), vol- 


-- ume 16> pages 41-46 (January 19, 1926). 
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My First Thrill from Radio 


OT all of the prophecies that touch 
upon the marvels of science em- 
anated from the imaginative brains of 
Jules Verne or H. G. Wells. Indeed, 
one of the most definite prognostica- 
tions of radio may be found in the writ- 
ings of an author whose work is not so 
widely known among American readers 
as it might be. The significance of his 
prophecy—made in 1887, when Marconi 


was but twelve years old—is thus re- 


ported by a mother in California: 


The other day my son brought home a 
radio receiving set. When he had tinkered 
a while with wires and batteries and what- 


_ not, he invited us into the room and, bid- 


ding us be seated in our easy-chairs, he 
turned some dials and lo! the room was 
filled with music. 

Simultaneously with the burst of music 
there arose from memory where it had lain 
for a generation, a word picture painted in 
a book I once owned—a cheap copy of a 
best-seller of bygone days. I found a copy 
of it later in the public library, and this is 


SICKLES 


DIAMOND -WEAVE COILS 


(Trade Mark registered Aug. 4, 1925) 


— 
. ~ 


——— 

t= = = 
5 Ee 
2A os 


Sickles Coil Set No. 24 for 
Browning-Drake Circuit 


Price $7.50 


For Browning-Drake, Roberts, 
Craig, Aristocrat and Hoyt 


Circuits 


(Patented Aug. 21, 1923) 


The Sickles No. 18A coil combination is 
designed specifically for the Roberts Reflex 
and other reflex circuits using neutralized 
radio frequency amplification, combined 
with regeneration controlled by a movable 


tickler. 


The No. 25 coil combination is built for 


the Aristocrat Circuit, and it will also work 


i 


COIL PRICES 

“Would you really like to hear some ps 
music? . Come, then, into the music - 18A Roberts Circuit 
room .. . please look at ue S music,” 24 
she said, handing me a card. . “It is 
now five o’clock.” . . 

Several selections were bracketed with the 
words FIVEP.M. I indicated an organ 
piece as my selection. . . . She made me 
sit down comfortably and, crossing the room, 
so far as I could see, merely touched one or 
two screws and at once the room was filled 
with the music of a grand organ anthem. 

There is nothing in the least mysterious 
about the music as you seem to imagine. It 
is not made by fairies or genii, but by good, 
honest and exceedingly clever human hands. 

There are a number of music rooms in 
the citi y adapted acoustically to the different 
sorts of music. These houses are connected 

. with all the houses of the city whose 
people care to pay the small fee. The pro- 
grams are so co-ordinated that the pieces at 
any one time simultaneously proceeding in 
the different halls usually offer a choice, not 
only between instrumental and vocal, ‘and 
between different sorts of instruments, but 
also between different motives from grave to 
gay, so that all tastes and moods can be 
suited. 

“Now as to hearing a sermon, to-day, if 
you wish to do so, you can either go to a 
church or stay at home... .” - 

I followed into the music room... . We 
had not more than seated ourselves comfort- 
ably when the tinkle of a bell was heard and 

‘a few moments after the voice of a man at the ` 
pitch of ordinary conversation addressed us, 
with an effect of proceeding from an invisible 
person in the room. 


admirably in all of the universal circuits 
using tuned radio frequency amplification, 
neutralized by the Rice Method and com- 
bined with regeneration. 


what I read to my children: 


$8.00 set 
7.50 set ` 
4.50 set 


| 
| 
| 
4.50 set | 
| 
| 


 Browning-Drake Send for descriptive catalog 


The F.W. Sickles Co. 


134 Union Street 
SPRINGFIELD, MASS. 


Craig Circuits 
Acme Reflex 
Knockout Reflex 
Hoyt Circuit 

| Aristocrat Circuit 


4.00 set 
10.00 set 
8.00 set 


Hee s the latest type battery charger 


The author of these words was Edward 


aie the book was “Looking Back- 


ihe pathos of the prophecy lies in the 
fact that Edward Bellamy died just before 
radio communication was accomplished. 
Yet we who thought at the time that he 
wrote of the impossible, sat in our Los 
Angeles home and listened to music played 
in San Francisco. 

—OLLA JOSEPHINE SELLARGS 


* * 


It Works Both Ways 
Why some men don’t leave home: 
Radio. 
Why some others do: Radio.—Miami 
Tribune. 


el fiert jiji | | 
Ee Garsen) 
ial M ha ‘ih: 


with all modern improvements— 

for charging either “A” or “B” Batteries 
You'll like its quiet, thorough way of chargin 
your batteries. Meter-equipped to show ac 


rate of charge. Built ering to latest battery 


rere and bound to serve you faith- 


lly and lastingly. 
Price $14.00 


THE STERLING MFG. COMPANY 


Dept. V Cleveland, Ohio 


a yon ETT we i 
i in’ dhg 
j; ordre 
Hl TT Frei nahhuenahnaidaal dl A N 
è / cx \ 
Test Storage “A” Batteries M “x \ 
The New, Quick, Clean Way! | | 
This instrument tells at a glance: \ | 
1. when the battery needs re- \ } 
l charging \ y 
2. when the battery on charge N ‘IY 
| has been charged enough a Of 
Tt not only shows whether battery is capable of T mwr 
operating set, but also warns of approaching Taa 
dicharge. Simple, nothing to get out of order, 
accurate! ` 
Price $2.00 
RADIO ít terling™~ 
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BELECTRAD 


A 
) ELECTRAD 
Heavy Duty Metallic Resistor 


Specially developed for B eliminators and 
power supply units. 

Special Features Are: 
1—High current-carrying capacity. 
2—Non-inductive. Accurate calibration. 
3—Low temperature coefficient. 


4—Resistance element fused to inside of 
Lavrock tube. : 


s—All standard high resistance sizes. 
Ask Your Dealer for Detailed Circular 


List price $1.00; in Canada $1.40 


ELECTRAD, Inc. 


428 Broadway 
New York City 


ELECTRA 


©, 0, Oo Sn Wn oO Mn Me oMe tne AE IELE EE LE ec tectee on™ O ataa? 
Lae ae a a A a AE E ACA AE RSR AA 
ee j 


£ SIMPLIFIED : 


O SETS 


©, 
© 


e 09 
Se “ 
eo 
$ FREE $ 
ee eo 
oe ey 
\? 

RA You know how helpful, interesting and practi- «$, 
e% cal POPULAR RADIO is. You fully appreciate «% 
<% that at $3.00 a year it is areal bargain. Con- o% 
“ sequently you should find it easy to convince “ 
*° one, two or more of your friends, who are not %9 
* now subscribers, of the unusual value when 2 
<% Any one of these ten sets of Simpliûed Blue- $, 
prints (described on Page 64) is offered free RH 
o with thelr twelve months’ subscription for e 
ee POPULAR RADIO at the regular price of $3.00. K 
** In addition to the Blueprints given to your *%¢ 
A - friends we will allow you one set free for each = 
«œ new subscription you send us with a $3.00 re- 3, 
a  mittance. Five new subscriptions and remit-  % 
ee tancé of $15.00 would entitle you to five sets «$ 
& free. s% 
$$ Only one set of Blueprints free with a renewal '% 
3% subscription, whether your own or a friend's. we 
r Llatelalslatatelststaistalelelelstslelstalaialshelaalaaabetelalalel 
oie E 
E POPULAR RADIO, INC., Dept. 73 = 
e 627 West 43d Street, New York City r$ 
€ Enclosed Is my remittance of $... COVEriNg $ 
ae annual subscriptions for POPULAR RADIO ` ¥ 
- . (names on sheet attached). Send me set(s) check2d gs 
| below. : 
= O get No. 4 O Set No. 15 E 
H O Set No.6 O Set No. 16 H 
a O Set No. 12 O Set No. 17 5 
a O Set No. 13 QO Set No. 18 5 
LJ] Set No. 14 O Set No. 19 - 
. (See page 64 for description of Sets) 5 
ad u 
= IN BIN C..nnn er wescncweccvnsene EEO AEREE EEE : 
4 " 
a Address......... TAE AIRI cue RS iat ed i EE : 
E 

= E AEE EE NEAR ENE A E: ce : 
- Foretgn postage 50c ezira No extra for Canada. ; 


-~. 
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ConDUCcTED BY Hues S. KNOWLES 


In justice to our regular subscribers a nominal fee of $1.00 per question is charged to 
non-subscribers to cover the cost of this service, and this sum must be inclosed with the letter 
of inquiry. Subscribers’ inquiries should be limited to one question or one subject. 


How to Build a Trickle “A” 
Battery Charger 


Question: In the March, 1926, issue 
of PopuLtaR Rapro there was a notice 
to the effect that there would be an 
article on how to build a charger in the 
April issue. I have gone through the 
issues which have appeared since then 
and have not found a description of the 
charger. Would you mind giving me 
the specifications for such a charger or 
letting me know in which issue this in- 
formation will appear? I am badly in 
need of an “A” battery charger and 
would like to build one. 

| —JAMES HABOR 
` ANSWER: We regret that, due to our 
limited space it was necessary to hold over 
the charger article until the May issue. 
The notice merely said that a storage bat- 
tery charger was to be described and you 
, doubtless interpreted this as meaning that 
it was to be an “A” battery charger. 

The charger was described in the May, 
1926, issue, on page 36. This is a “B” bat- 
tery charger, however, and several modifi- 


- cations are necessary to permit its use as 


an “A” battery charger. 

The usual A pee of this type have a 
chargitig. rate of between two and five 
amperes. This means that the average 
storage battery having an ampere-hour 
capacity of about 90 may be charged in 
between 20 and 50 hours. If the battery 
had an efficiency of 100 per cent the charg- 
ing time would be 18 and 45 hours respec- 
tively. Actually the charging time will be 
considerably greater than this, particu- 


AC LINE 


ALUN 


larly with an old battery in which the 
efficiency is low. 

The rectifier cells that were described in 
the May issue will not economically handle 
over 250 milli-amperes (.25 ampere). 
This is the current supplied by the average 
trickle charger and these cells may be used 
to make such a charger. | 

Refer back to Figure 1 on page 36 of the 
May, 1926, issue of Porunar Rapio. 

o convert the unit to an “A” ba 


(+) and gram 
lower cells on the branch “Z” and the B 
minus (—) terminal should be removed, if 
the chare is to be used only as an “A?” 
battery charger. 

The charging rate will be roughly pro- 
portional to the rating in watts of the 
series lamp used at “R”. A 25-watt lamp 
will be sufficient for charging batteries- 
which are to be used with sets that require 
a moderate “A” battery current. Sets that 
use five or more tubes require more “A” 
battery current (depending, of course, on 
the type of tubes used) and a 40-watt 
lamp should be used to charge the “A” 
battery. 

A double-pole, double-throw - switch 
should be used to disconnect the “A” bat- 
tery charger from the receiver and con- 
nect it to the charger at all times when the 
receiver is not in use. 

The complete charger diagram is shown 
just below in Figure 1. 

A rough calculation will serve to give an 
approximate idea of the necessary charg- 
ing rate. Let us suppose that the receiver 
uses five UV-20l-a or UX-201-a type 


tubes. The normal filament requirement 


for each tube is .25 ampere and the total 
requirement is 1.25 ampere. If the receiver 


Ficure 1: How the leads for the lamp, the rectifier jars, the switch and 
the battery should be connected to the AC line and to the set. 


z iswed for four hours a day the total re- 
quirement is five ampere hours (4 x 1.25). 
This means that the charger has to 
supply five ampere hours to. the battery 
' plus sufficient to compensate for the fact 
= that the battery is not 100 per cent 
‘efficient. In the remaining .20 hours the 
charger will supply 20 x .25 or five ampere 
~ hours which would be sufficient if an over- 
charge were not necessary. . For these 
` requirements a higher charging rate is 
| necessary. 

To secure a higher Charmig rate, either 
the size of the cell as a whole (including 
the physical dimensions of the electrodes), 
may be increased or two more cells may be 
made and connected in parallel with the 
first two. In this case a 60-watt amp may 
be used giving a charging rate of nearl 
half an ampere. Frequently only one cel 
= ig used in series with the line but this 
z practice is not advisable where the 
ii charger is to be operated continuously and 
where good efficiency is wanted. 

_ The cells and the solution should be 
= made in accordance with the instructions 
_ given in the article in the May issue and 
è the charger should be used only on alter- 
nating current. 


» Specifications for’ Intermedi- 
3 ate-frequency Transformers 


| Question: Please give me specifica- 
gi tions for building intermediate-fre- 
i. quency transformers ‘that I may -use in 
"a standard superheterodyne circuit. I 
ı would prefer to experiment with some 
s of the air-core type which would have 
; a high enough high-frequency cut off to 


disturbances such as microphonic noises. 
—E. PILAT 


i 
H" Answer: Specifications for transformers 
i) of this type were given in the Jan ; 
3 1924, issue of Poputar Rapio. As the 
11 question is a common one, however, and 
3 as this issue is no longer available, we will 
5 ne these specifications. 
‘The spools on which the coils should be 
ti wound should be turned on a high speed 
wood turning lathe from hardwood. The 
n flanges of the spool should have a diameter 
Y. of approximately 13% inches. E 
1: Cut two slots 14-inch wide by 34-inch 
l = and spaced %-inch. The two slots 
then have a 54-inch core and be sepa- 
x! Tated by %-inch. 

For the tuned stage, wind 300 turns of 
No. 36 DSC wire in one slot for the pri- 
mary and wind 1,000 turns of the same 
i TS the other an for Me te ied 

. The primary may be tuned with a 
val, viable pale nero of the X-L 
Variodenser type having a maximum capac- 
ity of 0055. : 5 

The untuned transformers should be 

e by winding 850 turns for the primary 
and 1,000 turns for the secondary. 

The outside turn of the secondaries on 
both types should be the grid lead; and 
e aa lead of the primaries should be 

p : 

Oscillation may be controlled in the in- 

termediate-frequency stages, by bringing 

common grid return lead from all but 

; the last transformer to the slider arm of a 

p potentiometer connected across the “A” 
ttery circuit 


4 The grid return of the last transformer, 


= 


WA TA Te ys WO. 


T 
vš 


l second detector, should be connected to 

~, the positive “A?” battery lead when a hard 

£, detector tube of the 201-a or 199 type is 

7 wed. The detection of this tube may be 
mproved by using a .00025 mfd. grid 

es and a leak that has, approx- 
mately, 2 megohms resistance. 
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prevent amplification of audio-frequency i 


g Which is connected to the input of the. 


Page 277 


Filament Volts 
Filament Current 0.2 ; l ; 
Plate Voltage 20 to 120 20 to 8o` 20 to 8o 


Made with Brass and Bakelite Bases 


CeCo Tubes 
MakeaGood Receiver BETTER— 


Use CeCo Tubes as radio frequency 
amplifiers, detectors, oscillators, or audio 
frequency amplifiers. They have estab- 
lished a new standard of time excellence. 


E 
3v 


pes Ne 


-its in the 
Tube 


Clear tone; increased volume, longer life! You'll SEE the difference in YOUR 
receiver whatever its type. : 


CeCo Tubes give maximum results in clarity of tone, rich volume and long 
life. Our charted tests (results confirmed by laboratories of national reputa- 
tion) PROVE CECO TUBES SUPERIORIT Y—as detectors, as amplifiers. 


Buy CeCo Tubes whether your set takes one tube or eight. Now ready! 
CeCo Tubes with new type Long PRONG BASES. Also, power amplifier 
tubes, E (Dry Cell Type), F (Storage Battery), for last stage of Audio Fre- 
quency. Ask your radio dealer. 


Write for new, Illustrated Catalog 
showing test charts of CeCo Tubes. 


_C.E. MANUFACTURING CO 


702 Eddy Street, Providence, R. I. 


First in the Field 303 Atkins Ave. 


S, HAMMER RADIO CO., °°". 


Specializi 
Cockaday Kits 


el a 
Cockaday Sets Now Made Easier to Build by Our New ‘‘Ready-to-Wire”’ Plan 


SOF of Your Time, Work and Worry SAVED! 


All you need do is to connect bus-bar according to diagram, solder and your set is finished. 

These Kits are sent to you completely mounted, and. assembled on a Veneered Mahogany 
baseboard and genuine bakelite Sanal drilled and engraved. Genuine parts used as listed below; 
exactly as used in Mr. Cockaday’s Laboratory Model. COMPARE OUR OFFER! 


RAYTHEON POWER-PACK | Cockaday’s New LC-26 Receiver 


. These are the exact parts used in 
building the Laboratory Model. 


1 General ariom- 3 Bradleyunits, ý megohm $2.25 
1 Raytheon Tube......esssssesen eter type 269 with E unit onm ae 


e@nanveaee 


ets es@eene 


ra-tone”’ 


Š Tt ° 
n cond eA 
tio n oar comp. 1 Carter single-circult jack 


2 
units of .1 mfd. with a common 


terminal........ssessessseas 1.2 BOE E eles 5.50 ae (1) eee rer -70 

1 Condenser Corp. multiple con- i 1 Amsco Double Unit Con- 2 Carter Jack switches No. 
denser camping five units of enser No. 14.... 6.25] Bike eens ba isin o's 2.00 

, 2, 8, 1, and 4 mfd. res 1 Micamold fixed Conden- 8 Eby binding ponts pret 1.20 

ively with a common al. 12.00 ser .00015 mfd........ 30 ur v er control 

1 Airgap socket.............-¢-: .78 | 1 Micamold fixed Conden- knob and dial........ 3.50 

1 Bradleyohm No.10—10,000 ohms 2.00 ser .00025 mfd.,...... .35 | 1 Universal decorated panel 

1 Bradleyohm No. 26—250,000 2 Daven reaisto-couplers 8 x 22inches......... .50 
odMS....essssesesersessssoo 00 (pew type)......es..- 3.00 | 4 Small brass brackets... . .10 

1 Bradleyunit resistance, 7,500 Amertran DeLuxe 2 Bakelite Connection 
tT ears 4 owned atone hee 75 former, first stage..... 10.00 BI 1x2 plus1x9 .30 

pieced resistance mounting... . 25 Bradleyleak 3 to 10 meg... 1.8>|2 Large Brass Brackets.... 35 
ardwood base.......-...--.5- 8 

1 Composition binding post strip.. 25 $62 90 
memall brasa brackets... .. 38 | READY-TO-WIRE KIT, PRICE, — 

COMPLETE KIT °42/2 SETS WIRED COMPLETE 


ee nnn 
The following UNASSEMBLED and READY-TO-WIRE KITS in STOCK:— 


S-C RECEIVER|New HOME RECEIVER 


POWER - PACK AMPLIFIER 
HAMMARLUND - ROBERTS KITS | GENERAL RADIO UNIVERSAL 


Inquiries from 


Send for Free Catalog and Complete 
Dealers Invited 


Information About Our Parts and Kits 


Transportation Prepaid. One-third mast accompany all C.O.D orders. Not insured unless insurance charges included. 
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STSAWEEK 


BUILDING RADIO SETS 


In Your Spare 


Ay ae 
Lipa 
EÀ 


Time 


Join the Radio Association of America. 
Learn how to build and repair sets. The 
Association will train you—start you out 
in business, i : 
‘doctor’? of your community. $3 an hour 
upwards easily made. 


Earns $500 in Spare Hours 


“I have at last found myself,” writes Lyle 
Follick, Lansing, Mich. ‘‘I have already 
made over $500.” Werner Eichler, Roches- 
ter, N. Y., writes: ‘‘“—have made over $50 
a week in my spare time.” Our members 
are starting radio stores, increasing their 
salaries, securing better positions, passing 
radio operator examinations, earning big 
money in spare time. 


F R E Five-Tube Receiving Set 
If You Enroll Now. 


New members receive one of the finest re- 
ceiving sets made absolutely free. Coast-to- 
coast range. Most approved type. Unpar- 
alleled selectivity. To receive this wonderful 
set, you must act at once. 


Join Association Now! 


Are you interested in Radio for pleasure or prof- 
it? Join now because we have a special Plan 
whereby your membership need not cost you a 
cent. Only limited num of these member- 
ships acceptable. Write now for details—before 


it is too late. 


if you wish. Be the radio © 


RADIO ASSOCIATION OF AMERICA, 
Dept. C-7—4513 Ravenwood Ave., Chicago 


Send me details of your Special Radio Assoclation 
Membership Plan. : 
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HAND BOOK 


FREE WITH 
Popular Radio 


Kendall Banning. Editor, and Laurence 
M. Cockaday, Te cal Editor of POPULAR 
RaDio, have compiled a book that will prove to 
anyone that he can build a set which will give 
distance, selectivity and tone volume, and at 
me same time a very definite basic knowledge 
of radio. 


BUILD YOUR OWN SET 
AND SAVE MONEY 

In “How to Build Your Radio Receiver,” 
you will find complete specifications, construc- 
tional diagrams, photographs and instructions 
for building all of the following sets: 

A $5 Crystal Set 
The Haynes Singie-Tube Receiver 
A Two-Stage Audio-frequency Amplifier 
The aday 4-Circuilt ner 
A 5-Tube Tuned Radio-frequency Receiver 
The *‘Improved"' Cockaday 4-Circuit Tuner 
The Regenerative Super-Het yne 
Receiver 


ADVISORY SERVICE ALSO FREE 


POPULAR RADIO maintains a big modern lab- 
oratory with a trained staff of pvesugetor 


answ ther the 
mag 
SPECIAL BOOK OFFER 
You can secure a copy of “How to Build 
Your Radio Receiver” 


E, and have all the 
Servi 


_Yemittance of $3.00 in pa 
months’ subscription for POPULAR RADIO. (Or 
as an rnative, you may have the book and 
privileges of the Technical Service Bureau with 
OPULAR RADIO for 7 months only—for $2.00. 
A two dollar bill will do. 
Remember you take no chance—we will 
refund your money in full if you are not more 
than satisfied. 


POPULAR RADIO 


Department 75 | 
627 West 43rd Street, New York 
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A RADIO COMPASS DIAGRAM 
Fiaure 2: How a split-stator variable con- 


é 


denser is used io tune the loop 


How to Locate Interference 


QuzstIon: I would appreciate any 
suggestions you can give me about how 
I may locate various types of interfer- 
ence. Interference to reception has be- 
come very objectionable here recently 
and all attempts to locate it have been 
futile. The power company has co- 
operated with us in an effort to locate 
the trouble by having the insulators in 
the neighborhood inspected and the 
transformers tested. We have been 
handicapped by the fact that the loop 
receivers that were used were not sharp- 
ly directional. Is there some method 
of improving the directional properties 
of such a receiver? 

—Grorce HOLMES 


Answer: One of the main difficulties 
that are ordinarily encountered in the loca- 
tion of sources of interference is the inabil- 
ity to get accurate bearings with a loop. It 
may be shown both from a theoretical 
analysis of the rate of change of signal 
strength with rotation of the loop and from 
a practical demonstration that the use of 
the minimum signal rather than the 
maximum is advisable where accurate 
measurements are to be made. By taking 
the midpoint between the two minimum 
points a more accurate determination of 
the direction of the axis of the loop on the 
maxima may be determined. 

In the average loop receiver there is no 
sharp point at which the signal fades out 
and this makes measurements of this kind 
inaccurate. 

The loop and the various parts of the 
receiver itself have a certain capacity to 
ground which is comparable to the capac- 
ity of an ordi antenna and which ma 
be effective in “picking up” the signal. 
This component of the received energy is 
practically independent of the orientation 
of the loop and results in reception even 
when the loop axis is parallel with the wave 
front. 

If we consider the loop alone, there will 
be a resultant difference of potential at its 
terminals (which may actuate the first 
tube) when there is a difference in the 
effective capacity to ground between the 
loop terminals. Or, to put this differently, 
when there is more or less capacity from 
the grid terminal of the loop to ground than 
from the filament terminal to ground, a 
signal may be received. __ 

Figure 2 shows a method of overcoming 
this difficulty that is commonly used in 
radio compass installations. VC is a split 
stator, variable condenser the two stators 
of which are connected to the two sides of 
the loop. The rotor plates are connected 
to the ground and then adjusted until the 
capacity to ground is “balanced” or until 
there is a sharp minimum. 

The coils in the receiver will pick up 
some energy; to reduce this condition the 


coils, condensers and tubes should be 
carefully and completely shielded. This 
means that the various parts have to be 
completely enclosed in the shield. 

If the receiver is of the superheterodyne 
or multi-stage tuned-radio-frequency type 
the various stages in the high-frequenc 
amplifier should be shielded from eac 
other, especially where high amplification 
is used his is properly done this type 
of shielding will be sufficient. 

Both for the sake of portability and to 
minimize any pa up from leads and bat- 
teries the set should preferably be operated 
on ary cells which can be included in a 

e 


Ground the whole receiver and shield 
using a short, direct, ground lead. 

A receiver that has a sensitivity that is 
se ga igg to the type that is commonly 
used with loops should be used both to 
increase the intensity. of the signal and 
thus permit a sharper reading of the 
minima and to allow observations at some 
distance from the source of disturbance 
so that accurate triangulation may be 
obtained. 

Power disturbances which originate on 
power lines are very hard to locate in some 
cases because of the fact that the disturb- 
ance is carried for several miles along the 
transmission line. This phenomenon is the 
same one that makes possible the carrier 
current telephone or what is popularly 
known as “wired wireless.” The trans- 
mission line acts as a guide for the high- 
frequency disturbance and this makes it 
difficult to find the point of origin. 

By the use of a sensitive receiver that 
ermits observations to be made at some 
istance from the source and the careful 

choice of points for triangulation, the 
approximate locality of the interference 
may generally be located A device such 
as en audibility meter with which it is 
possible to make audibility measurements 
will also prove helpful in difficult cases. 


A Corrected Diagram 


Question: I noted a correction on 
the three-tube, four-circuit, single-con- 
trol receiver, which was described in the 
March, 1926, issue of PopuLar RADIO, 
in the May issue. The change in con- 
nections is not perfectly clear to me. 
Would you mind making a sketchof this? 


—M. ROBINSON 
Answer: A diagram of this correction 


is shown in Figure 3, which gives the 
reversed order of the binding posts. 


bh, 


@ O Qu AN@Y] 
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Fiaurs 3: This simple diagram shows clear- 
ly the correct order of the binding posts as well 
as the ‘‘A” and ‘‘B” battery connections. 
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Standard Frequency Stations 


- QUESTION: I understand that the 
government has discontinued its prac- 
tice of sending out standard frequency 
signals from various stations. This has 
been the only way I have had of cali- 
brating my wavemeters and oscillatory 
circuits. Can you suggest some reliable 
method or someone to whom I, could 
send such apparatus for calibration? I 
am primarily interested in the frequency 
band from 500 to 1,500 kilocycles and 
I- would use broadcasting stations ex- 
cept for the fact that I find some of 
them vary from their assigned fre- 
quency and are therefore unreliable. 

—W. F. GUEBRNEY 


ANSWER: A list of standard frequency 
stations is given in the Radio Service Bul- 
letin (issued monthly by the Bureau of 
Navigation). This bulletin is published 
monthly and it may be secured from the 
Superintendent of Documents, Govern- 
ment Printing Office, Washington, D. C. 
The subscription rate is 25 cents per year 
and it contains, in addition to information 
of this type, a bibliography of current radio 


literature which should be of interest to | 


the experimenter. 

The list of standard frequency stations, 
as given in the last bulletin (between 500 
and 1,500 kilocycles), is as follows: 


Station Call Assigned Average 


Letters Frequencyin Deviation in 
Kilocycles Percentage 

WJR, WCX 580.00 0 
WEAF 610.00 : 
WCAP 640.00 1 
WRC 640. 1 

WSB 700.00 2 
WGY 790.00 | 
WBZ 900.00 1 


There are few stations at the higher 
frequencies but calibration points may be 
secured where only moderate precision is 
necessary by using the harmonics of an 
oscillator oscillating at the lower fre- 

uencies. Where precise calibration is 

esirable we suggest that you secure the 
Bureau of Standards Letter Circular No. 
171 from the Bureau of Standards, De- 
partment of Commerce, Washington, 


The Bureau of Standards does direct cali- 
bration work on instruments that are sent 
to them. This work is done for a moderate 
fee, considering the type of service that is 
renderec but due to their limited person- 
nel they are unable to handle all such 
work promptly. There is the additional 
disadvantage of change in calibration in 
shipping and, consequently, the standard 
frequency station type of calibration 1s 
more satisfactory. 


Fire Hazard from “B” 
Eliminators 


Question: Is there any danger that 
my “B” battery eliminator might start 
a fire? 

—JAMES WILLS 


Answer: The possibility that a commer- 
cial or a properly constructed home-made 
AC eliminator will cause trouble is prac- 
tically negligible. There is no more danger 
than in the use of any electrical appliance. 


In the case of eliminators for DC cir-- 


cuits care should be taken to see that the 
secondary of the receiver is not grounded. 
The manufactured types of “B” elimina- 
tors always include proper operating in- 
structions. Home constructed elimina- 
tors should include a fuse block and two 
low amperage fuses in the supply circuit. 
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“B’SUPPLY 
‘The'B” Without a Buzz 


Ends Your “B” Battery Problems Forever Í 


j ii annoyance and expense of periodically replacing “B” 
batteries is now a thing of the past. Mayolian, built by 
the pioneers in batteryelimination, improves the tone quality 
of any receiver because all voltages are adjustable to the 
characteristics of your tubes, or the operating characteristics 
of your set. Delivers 180 Volts maximum—the highest “B” 
output, 


Employing the dependable Raytheon tube each Mayolian is a labo- 
ratory-built product, every part of which is made by us especially for. 
this Unit. The transformer in a Mayolian is designed to withstand 
a 100% overload. This, together with carefully made condensers and 
chokes, make it possible for us to guarantee Mayolian unconditionally 
for one year—provided seals remain unbroken. 

Mayolian is endorsed by leading receiver manufacturers and 
engineers. You can always depend upon it for continuous, uni- 


form, noiseless “B” supply that means truer tone fidelity — 
greater volume—and a saving of its cost over again every year. 


Type 609, 110 Volts, 60 Cycles complete with tube, $55.00 
Type 607, 110 Volts, Direct current, complete . . 25.00 
Type 610, (for Export) 220 Volts, 60 Cycles complete 


with tube s roi se-s ne es WOE a 0 


Have the nearest Mayolian Dealer 
demonstrate in your home, or write us 
Operates at 


MAYOLIAN RADIO CORPORATION = i ihe cost of 


Pioneers in Battery Elimination lamp 
1991 BROADWAY NEW YORK, N. Y. N i 
Absolutely Silent Operation \ ea | 
Constant, Dependable Voltage we | 
Greater Volume— Better Tone AN, E 
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In Every Popular 
Construction Set 


AMPERITE 


‘The "SELF-ADJUSTING” Ricostat 


Insures Perfect Automatic 
Tube-Control 
Because AMPERITE— 


1—Eliminates Hand Rheostats, thereby 
simplifying control. 
2—Permits use of the latest types of 
tubes or any combination of tubes. 
3—Simplifies and reduces set-wiring, 
thereby making for greater compact- | 
ness and avoids losses. 
4—No moving parts, hence no grinding 
_ noises; clear and full tones. 
5—Prolongs tube-life by keeping fila- 
‘ments at a constant temperature. 
6—No filament meters needed. . 
7—Brings the most out of each individ- 
ual tube—automatically—no guess- 
ing. é . 
8—Makes every set-owner a master oper- 
-= ator, no knobs to turn. 


For the New Tubes: 


Amperite No. 112—for the UX-112 and CX-112 | 
Ampcrite No. 120—for the UX-120 and ;CX-1£0 


TUNE-RITE 


The Straight Line Frequency Dial 


Separates att oi 

Low Wave s^a”, 

Stations Do A 

Converts ` SSO 

any set | pas 

mo a SLF N TUNE-RITE f 

set without Se 

bulky SIE No drilling to attach. 

condensers Price $3.50 
Write for FREE Hook-up 


Radiall Company a 


Dept. P.R-7, 50 Franklin Street, N. Y. City 


J K.1L—The leading man of the WGY . 


players is Ten Eyck Clay. * * * We 
would have you know that we went to a 


` great deal of trouble digging up this 


photograph of him. * * * He is shown 
as Horatius in “Aphrodite.” * * * If you 
willexaminethe picture very closely you will 
see that he has just dried off after having 
swum the Tiber between the New York 
Central Bridge at Schenectady and the 
collar factory at Troy. * * * When we 
look at Clay we cannot help but think of 


_ the actor who appeared in a revival of 


“East Lynne” at Little Falls; in the mid- 


_ dle of the second act a well-directed carrot 
on the chest. * * * . 
_ He picked it from the floor and took a bite 


struck him squarel 


out of it saying, “Humiliating but nourish- 
ing. > * * * Our informant at Schenectady 
tells us that Mr. Clay ran away from 
home at the age of twelve to join a circus 
as a tight rope walker. Can you imaginc? 


č 


- §.W.P.—No, Hollywood McCosker was 
‘| not born in Ho 


_ Hollywood. * * *'He is a 
subway-broken New Yorker and lives on 


University Avenue, in the Bronx, when ` ` 
-he is not wnae publicity for WOR. * * * 


Yes; we also t that he is one of the 
best humorists in broadcasting. 


č 


B.H.G.—Norman Brokenshire does not 
wear white spats, my dear, although it is 
said that he is an ardent tea-goer. * * * 
If we. are not mistaken he comes from 
Geneva, N. Y. where men are men and 
the taxi service is something fierce. * * * 
If you want to think that Norman is 
modest go right on thinking so. 


č 


C.C.M.—The ‘Silver Masked Tenor” 
is married and has one child. * * * No, 
he never had the smallpox; on the other 
hand we understand that he is quite proud 
of his physiognomy. * * * Sorry to learn 
that you are having such a terrible time 
alling in love with voices. * * * T 
some of the Western stations for a change. 
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The 


YES andNO 
MAN — 


Porvrar Rapio is receiving so many inquiries 
about broadcast artisis—intimate questions con- 
cerning their private lives, the details of their pro- 
fessional training and their personal eccentricities 
—that tt has finally been forced to broadcast the 
_ information for the. benefit of all of its readers. 
Address both your questions and your information 
about broadcast artists to Tus YES AND No 
of \Poputar- Ravio, 627 -West 43rd Street, . 


Man 


New York City.” 


T.H.J.—The Zionists (WCBD) are one 
of the religious sects. * * * Of course they 
are fundamentalists. * * * It is said that 
they all take a large dose of novacain at 
11.30 each Saturday night so that they 
will have no feeling on Bungay * * This 
keeps them free from sin involving senso 
responses and makes them sing very w 
at Church and believe all they hear. 


F.H.—Godfrey Ludlow (WJZ) is an 
Australian and not an Austrian. * * * He 
is in this country with his mother.* * * 
He does fiddle nicely, doesn’t he? 


G.V.—That nice announcer at WGY 
is Kolin Hager. * * * Yes, he has had 
some musical training. * * * When a 


. bashful young man it was his gnawing 


ambition to stand in the center of the 


Metropolitan stage and sing the mem- 


' bers in the horseshoe seats to silence. * * * 


. He hopes to be pelted with roses and. to 


nas 


bring tears as big as Spanish onions to 
the eyes of Gatti Gazzass—Oh, spell it 
yourself. * * * Since you appear to be 
so curious, we might also add that Mr. 
Hager had a soprano voice when he was 
young and that he exercised it nobly at 
the Cathedral of Saints at Albany. * * * 
His voice later changed to barytone and 
things went from bad to worse until he 
fin Y became the chief announcer at 
WGY. * * * If you should ask us in a 
dark hallway, we might tell you that 
Hager was one of the best announcers in 


_the-business. * * * All of the real freshies 


seem’ to come from New York and Chicago. 


{O A Te ee WV - 
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A.J.B.—NTG’S (WHN) real name is 
N.T. Granlund and he is Mr. Marcus 
Loew’s publicity representative. * * * 
He has not yet been arr for reciting 
“Boots,” but that is no fault of ours. * * 
If you come around to this office and tell 
us that he is a wonderful elocutionist, you 
will receive a terrible sock on the nose. 


G.F.H.—Your request for the personal 
history of Ernest Hare of Hare and Jones 
reached us in a goofy mood. * * * Ernie 
Hare was once a baking powder salesman. 


After this strange venture in business, he 


ured his heart into the sellin 

e carried a line of song books ‘on 
and while demonstrating soke T rom his 
books, Mr. expectedly sold his 
voice to the Peabody ratorical Society 
of Baltimore. * * * Years later (bio- 
graphical material with “years later” in it 
is bad, but we cannot help it) he sang with 
Al Jolson in “Sinbad,” and eventually, 
he starred in other shows. * * * Good- 
ness, we almost forgot to tell you that Mr. 
Hare was born in Norfolk, Va., in 1883. 

G.F .H—Billy Jones, although New 
York born, at the tender age of seventeen 
was herding sheep on his uncle’s farm in 
Wales. * * * He sang to the sheep until 
one day he noticed a dirty look in the eyes 
of several of the flock, so he became an 
iron ore miner in the Ådirondacks. * * * 
Then he became a fireman on a big boiler 
* * + His friends said he had a beautiful 
voice and so le tried it on small-town 
concert goers. * * * Lew Fields blew in 
one evening accompanied by John Mc- 
Graw; my were both looking for raw 
material and they both wanted Billy. 

* + That is how. ‘Billy sang in “Mid- 
night auns ” * * * Ernie Hare and Billy 
met in a 
day and having nothing else to do they 
teamed up and went into vaudeville. 
Then Mr. Happiness of the Happ 
people jumped out of the box of aan 

alace Theater one night and signed them 
up to sing on the radio. * * * Billy is 
thirty-seven but looks older and he cats 
at Keen’s Chop House. 


lling, of the side, 


T. J. J—No, T. J., Goldy and Dusty 
are not really col lored, as you seem to 
think. * * * The publicity man of 
tells us that they have been in the orator- 
ical singing business and that they only 
recently took up twinning for the Gold 
Dust people. * we Of course, they are not 


side,” 


something. 


honograph recording studio one: 


real twins. They are not even remotely 
related although vt is said that they: usd 
burnt cork out of the same can. * ** 
Since the first publication of their photo, 
Goldy and Dusty have receive 


section of New York City. *** At 12.15 
each day yov will find them distributing 
free samples of Gold Dust at the corner 
of Vessy and Chureh Streets. 


č 


W.W.K—Don’t let Uncle 
Wh 


(WGBS) annoy you. *-* * ile we can 


sympathize with you, we cannot accept |' 


your invitation to join your posse. * * * 
ncle Geebee spends his spare time at 


the Bronx Zoo waiting to see the. big brown | | 
bear laugh. * * * We 
`- that he was once disappointed in love but 


havg, hot- heard 
he has evidently been disappointed about 


v% l 


A.L.L.—The sports announcer at WGN 


is Quinn Ryan. * * * Yes, he is a news- 
paper man; his wit should tell you that. 


č 


R.S.—Rothafel “Roxy ”will be on the 


air again just as soon as his new Theater | 


is open. * * * He is 42, has a wonderful 

son and daughter. and lives in the Spuyten 

Duyvil section of New York City. * 

ie: he served in the Marine Corps during 
e war. 


L.N.Z.—Don’t believe all that you hear 
about the radio announcers and perform- 
ers, Larry. * * * Pat Barnes is the sleek- 
haired ballyhooer of station WHT. * 
Yes, he ts a lovely fellow. * * * We doai 
know where he buys his buttoned shoes. 


L4 


H.J.K.—Please don’t ask us “Don’t you 
think that E. L. Tyson (WWJ) is a fine 
fellow?” * * * Not that he isn’t, but 
questions like that make us awfully angry. 

* * No, that was not Mr. on’s 
photograph you saw in the Nuxated Iron 
advertisement; it must have been another 


Tyson. 
€ 


R.W.T.—When you ask us to what 
lengths an individual may go in extermi- 
nating child talent on the air, we know just 
exactly how you feel; we have never been 
much of a hand for “little tot? enter- 
tainment ourselves. * * * But mothers 
and fathers will be mothers and fathers, 

you know, and when a mother and father 


decide that little Anabelle would make a. 
big hit on the air, there is no power in this |, 
‘wide, wide world that will prevent them 


from carrying out their plans. * * * The 
entertainment value of a singing or a re- 
citing tot is comparable to a paper tear- 
ing act wherein a battleshi 
from a copy of the Troy Bulletin and the 
orchestra smashes into the “Star Spangled 
Banner.” * * * We saw such a perform- 
ance only two years ago, and we were so 
mad that we left our -rubbers in the 
theater and never went back to get them. 


over | 
6,000 mush notes from the Lenox Avenue |. 


Geebee | | 


is unfolded |- 


BD-1B Inciudes the 
NATIONA ui- | 


cycle. coals t 
. wave leng Con- 
denser and the gen- 


THE NEW: 


NATI ON AL 
Tuning Units 


Comprising the genuine 
BROWNING-DRAKE 
. SPACE WOUND . 
TRANSFORMER 
and the 
NATIONAL Velvet Vernier 
Dials and Condensers 


Are now in the hands of your 
dealer. Their beauty and 
efficiency will greatly sur- 
prise you. See them at your, 
dealer’s. 


Send for Bulletin 105 P. R. 
NATIONAL COMPANY, 


Incorporated ' 


W. A. READY, President 


110 Brookline St. 
Cambridge, Mass. 


Nar the NA- 
er line wave 


sen =) 

é +c genuine 
BRA xe Mrana 
former with the new 
Type B Dial. Price 
$13.75 


® 
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Blueprints with 
f $3 0: 


These Blueprints will make it possible for 
to build a tested and approved 
Ravio for 12 months will keep vou 
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KAN issue of POPULAR RADIO. 


coming months POPULAR RADIO will hold more 
and more of interest for Radio Fans. 
Ease, Economy and Accuracy in 
Construction 
Simplified Biueprints were prepared under 
the personal s on of Laurence M. 
Cockaday. They make it possible for 
anyone, without ro knowledge of 
radio, to construct a hly efficient radio 
receiver. Each set of Blueprints consists 
of 3 prints as follows: 


Panel Pattern 


This is Blueprint is the EXACT alze of the 
actual set. So accurate that you need 
merely lay i n zo panel and drill as | 
indicated. appreciate 
the pasian E e ort this ETA 

ng or meas to do, no da 
ruining the Panel through faulty ca 


Instrument Layout 
Here again you have an actual size print 
of each instrument and binding post and 
its exact location both on the panel and 
within the cabna ven the cabinet 
structure is clearly shown. 
Wiring =n 


The unusual feature of this Blueprint is tha: 

it is an actual size picture diagram of te 

finished set. Each instrument and other- 

parts appear in exact size and the wires are 
so clearly traced from one contact to an- 

other that you can connect all terminals 

accurately without even knowing how to 


read a hook-up diagram. 


Set No. 4—"Cockaday Four-Circutt Tuner with 
Resistance-Coupled Amplifier’ as described in 
the October, 1924, issue of POPULAR RADIO. 
Set No. “6—"'Cockaday 8-tube Sane RATOdyN? 
Recetver’’ as described in the January, 


Set No. 12—"8-tube Superheterodyne with 
Single Control” as described fn. the October, 
1925, issue of POPULAR RADIO 

Set No. 13— Raytheon Plate Sup iy Unu” 
described in vag November, 1925, issue of 
POPULAR RADIO 

Set No. 14—"The LC-26 Broadcast Recetver” 
as described in the December, 1925, issue of 
POPULAR RADIO. 

Set No. 15—“The Orthophase Recetver” as de- 
scribed in the February, 1926, issue of POPULAR 
RADIO. ; 
Set No. 16—"The S-C All-Wave Recetver” as 
described in the March, 1926, Issue of POPULAR 
RADIO. 

Set No. 17—“The Power-pack Amplifier” as 
described in the April, 1926, issue of POPULAR 
Set No. 18—"The New Home Receiver” as de- 
ecrve’ in the June, 1926, issue of POPULAR 


Set ho. 19—"'The New Town and Count 
Receiver’® a3 deacribed in the July, 1926, ine 
of POPULAR RADIO. 


Use coupon below; indicate which set of 
Blueprints you want. 


POPULAR RADIO 
Dept. 79 
New York City 
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POPULAR RADIO, Dept. 79 


627 West 43rd Street, New York City 


Enclosed is my remittance of $...... 


in full 
payment for subseription, with Blueprints as 
checked below, FREE. 


O Set Number 4 l 
O Set Number 6 
O Set Number 12 
O Set Number 13 
D Set Number 14 
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THE RADIO VOICE OF JOHN BULL IN STRIKE- 

INFLICTED ENGLAND 

Some conception of the tremendous importance that radio has assumed 

in time of emergency may be derived from the immediate control that the 

British Government took of all English broadcasting stations upon the 

 oulbreak of the general strike on May 4th. Here is the antenna of the : 

General Post-office station, which became an important factor in 

maintaining communication. 


BROADCAST LISTENER 


| 

| 

Comments on radio programs, methods and technique 
—from the poini of view of the average fan 


By RAYMOND FRANCIS YATES 


A Clog Dance by Radio 


Ir is very difficult for us to be cranky 
where WGY is concerned, for, say what 
you will, WGY is an intelligently man- 
aged station. For nearly four years 


' now, it has been radiating programs free 
_ from bilge and bunk; and it has, to an 


amazing degree, been original without 
No 
student of the radio could listen to it for 
any great period of time without seeing 
back of its programs a painstaking, 
alert and thinking personnel. 

And what. a relief to listen to its an- 


-nouneers, always polite, adroit and un- 
' affected. Hagan too is a delicious 


the 
he 


relief! Never troubled with 
McNamee-Brokenshire complex, 


stands before the microphone and de- 


livers purely masculine English that 
genus homo may listen to without feeling 
that the world is full of romancing and 
highly susceptible high school girls wait- 
ing to be ‘“‘romeoed”’ via the loudspeaker. 


But ‘a few weeks back, WGY once 
more demonstrated that it was doing | 
something more useful than sitting on a 
good wavelength and flooding the coun- | 
try with etherial pfui. Although we can- 
not accuse WGY of any great flash of 
genius, the clog dancing act, recently 
broadcast, was at least novel and en- 
tertaining merely as a change. A thing 
of this sort invariably refreshes our out- 
look on the art, for it shows, in & convince- 
ing way, that some studio managers are 
thinking beyond the limits of cracked- 
voiced sopranos, choir barytones, par- 


lor-storming tenors, the canoeing love- 
bird type of adolescent banjoist, the jazz 
band that sounds like a bad accident in 
the kitchen utensil department of Wool- 
worths, the gaseous and extemporane 
ous lecturer who attempts to caress you 
with a stream of unctuous nothingness, 
the violinist who rubs his bow, not on 
his strings but on the 14th vertebra of ` 
your spinal column, and’ the humorist 


e a, a, m 
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We Sell Lines You Can Sell! 


DEALERS: 


WRITE FOR | 
LIST OF PARTS FOR THE 


TOWN AND COUNTRY RECEIVER 


fresh from a diet of the latest edition of 


“Big Laughs, 10 cents a copy.” 


Little wonder that we all but lapse 
into a fit of ecstasy over a clog dance 
before the microphone. We are getting 
old now; and, God knows, we have 
waited long and patiently for the radio 
to give us a thrill that will transcend 
the sensation of a ride on the merry- go- 
round or a trip down the children’s slide 
at playground No. 5. Some day, the 
strain of waiting for new things like 
clog dances and other little novelties will 
become too great, and, thoroughly mad- 
dened by the incessant trickling of con- 
ventional whatnot, we shall dash into 
the nearest studio and fiendishly murder 
every one from the office boy to the 


manager. 
* * 


Why Not Broadcast More 
. Musical Comedies? 


-JusT as WJZ had succeeded in master- 
ing the technique of broadcasting musi- 


` cal comedies direct from the stages of 
- thejvarious New York theaters where 
` such things are born and die, it aban- 
doned the practiceand permitted a prom- 
“ising branch of the radio art to go to the 


bow-wows. Itis a pity, too, for not only 
was WJZ doing a laudable piece of work 
but was at the same supplying a brand 
of entertainment that radio needs and 
needs badly. The musical comedy is 
modeled for broadcasting and the aver- 
age show may be put on the air with 
every prospect of turning out to be a 
potential broadcast. 

The musical comedy is essentially ear 
entertainment. If it cannot master the 
interest of its audience by its message 
to the ear drum, its scenery will be 
stored away after the second perform- 
ance. Music and comedy, unless the 
latter be pure pantomime, must be an 


acoustical success, and for this reason- 


the musical comedy always makes a 
more or less brilliant success on the air. 

We do not know why WJZ gave up 
the idea of broadcasting Broadway’s 
foolishment but we do know that it has 
neglected a mighty effective program 
and we can only hope that some other 
alert studio will see the opportunity of 
building up a large audience by continu- 
ing the work. 

WOR might be a estan candidate 
for the job. 


* * 


The Hand of the Press 
Agent Revealed 


WE recently decided to check up 
the accuracy of the radio publicity ma- 
terial that reaches our desk. The entire 
staff of the Intelligence Department has 
been instructed to report back to us and. 
we are also going to ask our readers to 
assist in the campaign for “Truth in 
Publicity and Announcements.” 

It seems that everybody who broad- 
casts is either “well-known,” “widely 
known,” “famous;” or “brilliant.” We 
are too much of a listener to believe this 


DEALERS 


"1926" 


1—Silver-Marshall antenna coll, No. 110-A 
equipped with coll eet No. 515.. $ 3.50 
Seg Marshall oscillator coll, No. *'iii-A 
uipped with coll socket No . 815.. 3.50 
2—Sambe n. uao om Bs ea variable con- 17.50 


denser 
1—Slver-Marahail typ 0. o; Sat) juidget, vari- 
able. gon denser, ype No. d. ulpped 1.50 


gaa leak clips 50 ea. 1.00 
1—Dubilier fixed condenses: .002 mfd 40 
3—Electrad a, py-pasa condensers, in cans, . 

. mfd. e 85 ` 2.55 


6.00 
6.00 


tubes a .00 ea 12.00 
1—Shiver- Marshall No. 211 long wave radio- 
pe vacuum tu eq ppe 
ire ted fixed shunt condene 


RAYTHEON Power Pack 


eS er T 
1—Acm 


roved by POPULAR RADIO LABORATORY 28. 


We have bulit up a national reputation on our 
. service to dealers on kits and standard parts. 


the 
parts Eve ealer 
should have our catalog and price heet for 
handy DEAA it will save him many dollars 


YOUR FREE COPY 


—Jewell “A” ana maa Darten voltmeter. 
pattern Non ush Button ti 


ae 


position pandi, 7 by 20 inches 
e e rass b 
—Amsco 


=a. verte switch, No. 10 
—4% volt flashlight 'pattery—Eveready 


No. 03 
7—Benjamin UX typesocketsNo. 9040. .75 ea. 


. — Precise pad er shaft extension bus 


connector 
Soldering iugs and wood screws 
7—Eby engraved binding posts 


List Price 


For the above— 
Ebco cabinet 


SELECT FROM THESE KITS 
Always in Stock 
8-C Recelver 


tape with Impedance 


r 
Power-pack Amplifier 
Silver Six 

McLaughlin 

Acme Power s 


All parts exactly as used by the deaigners. 


WHOLESALE RADIO SERVICE CO. 6 CHURCH ST., N. Y. C. 


DISTRIBUTORS OF 50 NATIONALLY ADVERTISED LINES 


A Point on Your Dial 
for Every. Station! 


METRALIGN 


(STRAIGHT LINE TUNING) 


THE CONDENSER THAT 
PREVENTS JAMMING 


METRALIGN - Straight Line 
Tuning condensers are equally 
efficient on both high and low 
and intermediate wave lengths 
—and spread out the stations 
evenly over the entire band, 
which naturally makes any re- 


Straight Line Capacity Con- 
densers crowd stations on the 
low wave lengths. Straight 
Line Frequency Condensers 
crowd stations on the high 
wave lengths. Straight Line 
Wave Length Condensers 
crowd stations on both high 
and low wave lengths. 


ceiver much easier to operate. 

METRALIGN (SLT) Con- 
densers make it possible for the 
owner of any set to bring in 
more stations and make the ad- 
justment of the dials a simple 
matter. 


have prepared a very useful booklet, written in everyday language, cov 
FREE Ae i you Pant to know about condensers. It's FREE— Write Gr rie: 


GENERAL INSTRUMENT CORP. 


Manufacturers of “Bureau of Standards’’ Variable Primary Condensers 


477 BROADWAY, 


NEW YORK CITY 


A. 
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7 Cell —24 Volt Storage ‘B’ Battery 


Positively given free with 
each purchase of a WORLD 
“A” Storage Battery. You 
must send this ad. with your 
order. WORLD Batteries 
are famous for their guaran- 
teed quality sand service. 
Backed by years of successful 
manufacture and thousands 
of satisfied users. Equipped 
with Solid Rubber Case, an in- 
surance against acid and leak- 
age. You save 50 per cent 
and get a 

2-Year Guarantee Bond in 

Writing 


WORLD Batte 
best proof of per 


E yi care 


Radio S Sii DEF 


a Sure is Safe and Simple 


Approved by 
Radio Engineers 


A Genuine Solder 


CHICAGO SOLDER COMPANY 


Vi TE Chicago, U.S. 


AAAAOONOTAGÀ ANNANTU AIVAN MAIADA ITASCA OAOA AHA ATT 


owners *‘tell their friends.” That’s our 
ormance. Send your order in today. 


Solid Rubber Case Radio Batteries 


6-Voit, 100-Amperes 
6-Volt, 120-Amperes 
6-Volt, 140-Am peres 
Solld Rubber Case Auto 
Batteries 
6-Volt, 11-Plate . e e oi) :48 


a at state batte 

SEND NO MONEY wanted and we w 
piip day order is received, DY 
press C. O. D., subject to your 
on a FREE 


Approved and List- 
ed as Standard by 
Leading Authorl- 
ties 


including Radio News 
Laboratories; Popu- 
lar Sclence a institute 
of Standards, Popu- 
lar Radio Labora- 
tories, Radio Broad- 
cast Laboratories, 
Radio in A aoe 
and Lefax, I 


WORLD BATTERY COMPANY 
1219 So. Wabash Ave. Dept.3 gar ILL. 


Wo rid 


STORAGE BATTERIE 


MEAPAWGN SMOS AK 


K AKA ka 
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and yet we do not want to issue random 


instructions for the punishment of every 
studio publicity man. We would much 
rather fix the guilt and so, Dear Reader, 
we are going to ask you to check 
off on the following list the performers 


-© who really are famous. In each case we 


have quoted from studio publicity: 

“Emil Lengyel,. well-known Austra- 
lian writer;” 

“The famous Clara Louise Thurston 
Harp Ensemble” 

‘Well-known: Dental College Quar- 


tette;” 


“Charlie Correll and Freeman Gos- 
den’s widely-known harmonizers;”’ 
“Margaret Bonar, well-known style 
expert; 
“Haeckle and Berge, well-known to 
the radio audience;” 
“Carleton Cummings, well-known for 
his work on the concert stage;”’ 
“Mr. Larsen, well-known Chicago 


organist;”’ 
“William W. Lockwood, brilliant 
young American violinist.” 


We are strongly suspicious of these 
statements, but it is best to be cautious 


‘before passing a rash judgment. 


x # 


A Dire Warning to 
Disgruntled Fans 


Eaca and every month our readers 
write many letters to us wherein they 


ate 
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claim that we are the rankest kind of a 
straight-eight knocker and many, 
many times (yes, many, many times) 
we feel like retiring to our boudoir and 
crying. until our little heart will break. 

It seems that every letter is a knock 
and if we could only believe that every 
knock is a boost we should be-the hap- 
piest person in the whole wide world. 

It is funny, isn’t it, how a man wil 
write a letter to us, maintaining in lan- 
guage full of knocks that we are the worst 
crank they have ever read? He usually 
winds up, “Well, Old Sour Dough, just: 
remember every knock is a boost.” | 

A critic, in the minds of the laity, is! 
a guy who should perfume everything! 
he sees or hears. If he disagrees with’ 
this or that and states an honesti 
opinion, he is the veriest kind of a bloke’ 
and a knocker. If he agrees with every- 
thing like the dearest kind of a Polly-: 
anna, he is a silly goof full of sentiment.’ 

Sometimes we think about retiring. 
loa monastery where we can get a mag- 
nificent view of the cock-eyed world 
without suffering unduly from its cock- 
eyedness. 

If you want to knock, Dear Reader, 
go right on knocking and perhaps our 
office will some day sound like a boiler 
factory when we open the moming 
mail. For two cents, we’d lock ou- 
selves up in the kitchen and turn on the 
gas. 

Then, you'd be sorry! 


“THE WORLD’S LARGEST PORTABLE BROADCASTER” ' 
All California ïs the studio of the novel 250-watt broadcasting station 


contained in this motor-coach. 


Sports events and musical entertain- i 


ments are broadcast on 108 meters and rebroadcast by station KLWB 


on a 262-meter wavelength. 
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Why Shakespeare Is Easy 
to Broadcast 


Ever so long ago, we up and told the 
world that Shakespeare should be ex- 
ploited more on the radio. Not that we 
quote freely from the bard, for we excel 
in no department of literature as well as 
in bridge and the Charleston. 

Shakespeare, like Laura Jean Libby, 
is so—well, you know what we mean. 
Shakespeare was never obvious. Read- 
ing “Macbeth?” with your lunch will 
tell you that. Because of a scarcity of 
talent and the high cost of soldiers’ uni- 
forms in the neighborhood of Avon, 
Mr. Shakespeare (Bacon is out of it as 
far as we are concerned) had to keep 
his casts small but tasty. The small 
size of the stages was also another fac- 
tor, because Mr. Houdini had not yet 
started his sensational straight-jacket 
escape and the buck and wing dancers 
had not mastered the new steps. 

In case you are dull and don’t know 


what we are talking about, we shall |. 


descend to the level of other words. In 
tossing off his stuff, Mr. Shakespeare, 
always mindful of the high cost of sol- 
diers’ uniforms and the small stages of 
the pre-Cohan playhouses, kept his list 
of characters down to a minimum. This 
prevented doubling up in the dressing 
rooms and saved the expense of a mixed 
chorus of bathing girls. and flannel 
trousered cake-eaters. 

Although Mr. Shakespeare probably 
never dreamed of it, this curb on his 
genius was both bad and good. It was 
tough on the playgoers of his day, but 
good for our radio. When you put more 
than four players (voices) in a radio 
play, you have a terrible time keeping 
your who’s who. If you are not real 
careful, the villain, instead of taking the 
papers to the blacksmith shop to have 
them forged, will marry the millionaire’s 
daughter and join the Lotus Club. Then 
when you get into the Lotus Club, you 
might just as well be listening to the 
Dental College Glee Club as far as the 
continuity of the plot is concerned. 

The small population of the Shake- 
spearian stage gives you more than an 
even break in keeping tabs on the radio 
players. For this reason, this depart- 
ment has felt that Shakespeare is ideal 
for the radio. ee |. 

All of which reminds us that WEAF 
has organized the WEAF Shakespearian 
Players, not Incorporated. ‘The Play- 
ers, leaving out the possibility of in- 
terference on the part of the American 
Society of Composers, Authors and Pub- 
lishers because of copyright, will ap- 
pear each Sunday evening at six, 
throughout the winter seasons. 

Although information concerning the 
players is not available, we feel safe in 
recommending the performances to you. 
If the performances are good, we shall 
ask you to save your United Cigar 
Store coupons for us. If they are bad, 

we shall have the actors arrested. 


Saar 
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CORBETT’S CONSOLE for LC-26 


Hammarlund-Roberts, Victoreen, B-T Counter- 

phase, and any panels up to 8x28”, either straight 

or sloping front—11” back of panel—Artistic 

goa line, duo-tone finish—Genuine Miller Rub- 

; S aoe horn, 10”x10” floating bell, full length 
oat. 


MAHOGANY OR WALNUT 


Model LH~—with horn................. $54.00 
Model LK~—without horn.............. 


VE RECT 


convince yourself, and Po if desired. St £0 you 


MODEL “T’—STRAIGHT OR SLOPING 
panel (2” slope). Cabinets in stock—have 
, piano hinge, and are full 8” and 10” deep in- 
side—rabbetted front. Illustration shows gold 
line decorated wood panel to match—Price lc. 
per square inch. 


Mahogany Mahogany Mahogany Mahogany 
i Si Finish or 


Size ini or 


Walnut Walnut 
7x18-8 $8.00 $9.50. 7x18-10 $10.00 $11.50 
7x21-8. 9.00 10.70 7x21-10 11.00 13.00 
7x24-8 10.00 12.00 7x24-10 12.00 14.50 
7x26-8 11.00 13.00. 7x26-10 13.00 15.50 
7x28-8 12.00 14.20 7x28-11 14.00 17.00 
7x30-8 13.00 15.50 7x30-10 14.00 17.00 
McLaughlin Superheterodyne.. $9.60 $12.00 
*HAMMARLUND-ROBERTS 10.00 12.00 


*With sloping front and fancy panel effect 
line grooves. 


New HOME Receiver Cabinet 


also for L-C 26, and Orthophase 


Mahogany or Walnut...... SEPETE $15.00 
Mahogany or Walnut Finish........ 13.00 
Shipping charges prepaid 


“CORBETT’S CABINETS” have been preferred 
for several years by quality set builders and are 
unquestionably superior in design and finish 
They are backed by our guarantee Fae pease 
Carefully hand-rubbed piano ish. 
packed for shipment. 

WRITE FOR Folder “Z” showing advance 
1926-27 models for all sizes of radio cabinets, 
consoles, tables and wood panels, 


ou. 


ell 


Jobbers and Dealers write for discounts 


Corbett Cabinet Manufacturing Company 
` ST. MARYS, PENNSYLVANIA 
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FREE PARTS 


for the new 
“Town 
& Country” 


Receiver 


K Beebe wae ie bulld your own set, here is your 
secure FREE all the, arts you 
Deed pars t WaMew Town & Count: eceiver. 
Cali on all your radio friends, and on anyone 
who has a set and tell them of the many special 
features of POPULAR RADIO 
These liberal offers will make it possible for 
you to secure an order from every one you call 
upon. For each subscription with remittance 
you send us you will receive credits as per the 
ollowing scale: 


POPULAR RADIO 
4 Months for z: 1 counts ts 16 credits 


24 os sé 5.0 ét 75 é 
Send us the full amount collected with names 
and addresses of subscribers and tell us the 


our credits entitle you to and we will’ 


parte 9 
send chem to you. If the subscriptions you 
secure do not give you enough ts for the 
parta ; yon want, we will allow you to purchase 
t the rate of 3 cents each. Erample: 
edita @) Seven 1-year subscriptions (350 credits) 
and 36 cents additional in cash you may have 
a Slilver-Marshall antenna coll, No. 110-A, a 
Stlver-Marshall type No. 340, midget variable 
condenser, 3 Electrad by-pass condensers and 
o potentiometer for which you need 
362 credits 
If the parts you want are not eo in this 


advertisement, we are prepared to supply l 


them. Let us know what 


credits. You 
may also secure a copy of “How to Build Your 
io Reoelver” described on page 6&2 for 


CREDITS Needed for Parts Re- 
quired for the new “TOWN & 


COUNTRY” RECEIVER 


(Described and illustrated in this issue of 
POPULAR RADIO). 


Quantity Item Credits 
140 


Le etree antenna coil, No. 110- 
1A 


with coll socket No. 515.. 
shall oscillator coll, No. 
111-A, equipped with coll socket No. 

@eseeaeteotopseevpeeeeteee oes pe No. . 340 *mid- 
get Menke „Condenser, .000025 mfd. a 


wack No. 199 nue grena vAonum Tibes 240 480 
ver- ao 


350° 700 
ae 


640 e 
1—Dubllier xed Condenser, .002 mfd.. 16 


3—Electrad by- cond in 
Pa by pass ensers ( cans) 


esaeees ever seseezaacerseneveves 


102 
otha eae ei ks 240 
BUG sis 6c oe sks vs as 


1—Yaxley Battery Switch No. iô... vs : 20 


ees eet wee o eee eee eee eoersenevrwenanes 


ace ane ulpped with push button.. 
nivernier” Dials 4 in. in 
Walbert € ‘eal reading left to right 
1—Eveready No. 703, “436 volt flashlight 
battery.......%..... ts Gris Benes La 16 


Hardwood Baseboard, 8% by 19 inches.. 20 
pompoauon binding post strip 
tion Mounting Biook for loop 


ested es Seat ic E ei: Baer ona ein tae as 6 

cok tion Mounting Block for multi- 
Plug socket......... 2... c ccc cccceece 6 
Corapenition Panel, 7 by 20 inches.. . 72 
2 Brass Brackets..........0:cceccccucas 8 
7 Eby Binding Poe T oe ea ne 42 
Soldering Lugs and Screws............... 10 
Total. LE E OEE E E a a o a o e a a a e a e S E 3532 

Write for List of Free Parts for 
Other Popular Radio 


Receivers 


POPULAR RADIO 
Department 71 
627 West 43d St. New York City 
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“LISTEN IN G IN 


PRACTICAL pointers ‘from experimenters and broadcast listeners. What helpful hints can 


YOU offer to 


your fellow fan? Readers are invited to address their letters to 


the Editor 


of this Department. 
ConpuctEep By Lioyp JACQUET 


How the Use of Two Good 
Loudspeaker Units Will 
Improve Tone Quality 


THE report of Jack Healy’s experi- 
ment with “stereoscopic reception” 
(which was given in this department in 
the April, 1926, number of POPULAR 
Rapiro) is very interesting. Everyone 
cannot, however, have both long and 
short wave receivers, nor do all broad- 
casting stations transmit on high and 
low wavelengths. 

I have obtained somewhat similar 


‘results to Mr. Hawley with my 


“LC-26,”’ but with the use of a different 
method which is a little easier for the 
average fan to apply. l 

I have two loudspeaker units. One 
of these, which is particularly good for 


‘reproduction of the higher frequencies, 


was selected with this in mind. A larger 
one reproduces the low tones excep- 
tionally well. 

Removing the bottom board of my 
piano, I placed both units inside. As 
there was not sufficient place for the 
horns, I constructed two long cones of 
parchment paper to take the place of 
them. I connected the two units in 
series, bringing the wires out through the 


_ thumb hole at the top of the board to my 


shunt plate feed, and thence to my set. 

The effect was a great improvement 
in quality over a single speaker. Not 
only were high and low notes faithfully 


NY, . 


DOOOY 


i 


reproduced, but the music filled the 
room without seeming to come from any 
particular point. 

—Epwin J. FREUDENVOLL, New York 
City. 


A Simple Test for 
Oscillation 


LISTENERS-IN who are becoming con- 
verted to the short waves, and who have 
built short-wave receivers, sometimes 
experience difficulties in the operation 
of these sets. It is specially difficult for 
them to tell, for instance, when the re- 
ceiver is oscillating, a condition essential 
for the reception of undamped waves 
from amateur and other transmitters. 

For some time I have been using a 
method which is so simple that any 
novice can use it. Instead of depending 
upon the characteristic “thud” which 
tells the experienced ear of oscillation in 
the circuit, I have connected, in the 
plate circuit of the detector tube, a 
small sensitive milliammeter. 

The scale should not be more than 5 
milliamperes maximum. With a volt- 
age of 45, the needle will deflect one or 
two milliamperes when the set goes over 
into oscillation. 

Experimenters who want to be sure 
that their three-circuit tuners do not 
oscillate can apply this idea to their cir- 
cuits too. 

—Tom MacPuerson, Sania Cruz, Cal. 


JOQOOY 


A MILLIAMMETER AS A TEST FOR OSCILLATION 
Figure 1: By connecting this instrument in the plate circuit of 
e 


the detector tu 


, Q visual indication of oscillation maybe obtaine 


All a 
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How I Can Use a Transformer 
or Resistance-Coupled 
Amplifier at Will 

Nor only to test out the relative 
superiority of one type of amplification 
over the other, but also to make various 
tests, I have devised a simple way of 
changing over from transformer to re- 
sistance-coupled amplification. 

The resistance-coupled amplifier unit 
that I used was an Alley-Bradley, 
neatly mounted in a box. It had its 
own tubes and batteries, with plugs for 
the output. 

For the receiving set, I used a stand- 


‘ard five-tube, tuned-radio-frequency in- 


strument, with jacks for plugging in on 
the detector and the first and second 
audio-frequency stages. _ 

The input of the resistance unit was 
connected to a regular loudspeaker plug. 
When I wanted to change over from the 
regular transformer-coupled audio am- 
plifier, which was part of the set equip- 
ment, I placed the plug of the loud- 
speaker in the output jack of the resist- 
ance-coupled unit, and inserted its own 
jack in the set’s detector jack. 

In this manner, the output of the 
receiving set was directed into the re- 
sistance-coupled circuit, instead of the 
audio-frequency transformer circuit. 

I have been able to make interesting 
comparisons by means of this simple 
and effective arrangement, which re- 
quires no change in the receiver itself. 
I have been able to see the advantage 
of one type of amplifier over another for 
receiving various types of transmission. 
At the same time, by making the con- 
nections from the resistance-coupled 
amplifier long enough, I may. locate it 
with the horn in another room, or on 
another floor. 

—JEROME McNatty, Aurora, IU. 


What I Can Get 
With My LC-26 

Tur first night that I had my LC-26 
working, I logged about 20 stations in 
all parts of the country. During the 
transatlantic tests, I heard several for- 
eign stations, the call letters of which I 
could not check up on, because of in- 
terferenice. 

Last year, I also built the old four- 
circuit tuner type, and had wonderful 
results with it. Down in this district 
there are few stations; but with the 
LC-26, I can cover the whole country. 

Only a few days ago, I was able to 
tune in station WJZ, New York, with 
full volume. There are no other fans 
down here who have been able to do 
this. Among the stations which have 
been logged with this LC-26 receiver 
are: WGY, WLS, KYW, KFI, KOA, 
KSD, WWJ, and many others. 

I really think the LC-26 is the best 
receiver one can build. 


—GopFrey Dicxins, Lake Worth, Fla. 
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FIBROC Panels 


and tubes meet every radio need — 


Fibroc-Bakelite 
Features 


High dielectric strength assuring 
lowest dielectric losses. Great ten- 
sile strength. Will not warp, crack, 
chip, feather or cold flow. Easily 
worked. Readily engraved. In 
black, high polish or mat finish; 
mahogany, Circassian walnut or 
natural finish. Standard sizes, each 
_ packed in individual envelope. 


FIBROC panels enable the 
amateur as well as the manu- 
facturer to build a better look- 
ing, more efficient set that will 


serve for a longer period of 


time. 


For FIBROC panels are beau- 
tiful—unusually so because of 
their wide range of finishes. 
They are easily drilled, cut and 
engraved. They eliminate dis- 
tortion and high frequency 
losses. They will not warp or- 
cold flow. 


If your dealer cannot supply . 


- write us direct for prices and 


complete information. 


FIBROC INSULATION CO. 
257 LINCOLN AVENUE 
VALPARAISO, IND. 


POPULAR RADIO SETS 4 gzet te buld t you 


Every Radio Shop Kit includes a set of blueprints. 


A full 


size instrument layout shows you Just where to place each 
part. The picture wiring diagram shows you where to con- 


nect each wire. 
tically engraved panel. 


Each kit also contains a drilled and artis- 
A set constructed from a Radio 


Shop kit is easier to build and its fine appearance makes it 


more valuable to you. 


THE RAYTHEON POWER-PACK 


An Improved “B” Eliminator 


AUTHORIZED PARTS 
1 Raytheon Tube 
1 Dongan or Acme Transformer 
2 Dongan or Acme Chokes 
1 Tobe Combination Condenser 
1 Tobe Multiple Condenser 
1 Airgap Sock 
1 Bradleyohm No. 10, 100,000 ohms 
1 Bradleyohm No. 25, 250, 000 ohms.. 
1 Bradleyunit Resistance, "7500 ohms. 
1 Electrad arene Mounting 
1 Hardwood Bas 
1 Binding Post Strip. Brackets and 4 Bind- 
ing Posts 
Complete Parts 
Switch, Cord and Plug 


Specify M ae of Transformer. 
Cockaday LC-26 Authorized Parts $62.15 


NEW "HOME "'RECEIVER 
CORBETT CABINET FOR EITHER OF 


THE ABOVE 
COMPLETELY ASSEMBLED A 
WIRED BY OUR EXPERTS.. $10.00 Extra 


THE RADIO SHOP sramrorp 


20 Worth St. Stamford, Conn. 
‘eMail Order Service for Setbuilders’’ 
“We Pay the Postage—You Pay the Postman” 


Check below for complete in- 
formation and the parts price 
list of these popular sets. If 
blueprints are wanted enclose 
$1.00 for each set. 


CL] The New “Home” Receiver. 

C] Cockaday’s LC-26 Receiver. 

O S-C, All Wave, Single Con- 
trol. 

[0O McLaughlin Single Control 
Super. 

C] General Radio “Universal.” 

CO Browning-Drake Receiver. 

O Short-Wave Receiver. 

O Diamond-of-the-Air. 


New 
1926 Edition 


The Barawik Company, 
pioneers in radio, now offers 
hits through its Radio Cata- 
gain and Guide, greater bar- 

a aan Pgh betore. an 


supplies. sas, matter what 


ou want, for what- 


pela circuit or hook-up you 
may prefer, we can supply 
them to you at substantial 

savings. Special prices on 
tubes, batteries, cone speak- 
ers, cabinets, etc. 


Take Advantage of These 
Bargains : 


Complete Parts for 
8-C Recelver $57.60 
LC- 63.15 


-26 
Hammarlund-Roberts. 60.85 
eer oun $ 8-tube 


Silver Six 
Silver Autodyne 
Brom alng Drake 


Guaranteed ala type tubes 
45 V large B batterles 


If you are in the market for of the nbove, 
order direct from this ad, enclosing remittance 
and goods wae be shipped you at once. All mer- 
chondise guaran 

te today for our New 1926 Radio Catalog 
and rite today Guide, showing radio's pa 
creations Also please include name of another 
radio fan when ting. 


Send me my copy of your new Radio Catalog 
and Builder’s Guide. 


THE BARAW! K COMPANY 


Transatlantic Reception 
on One Tube 
I sHOULD like to submit to you the fol- 


lowing long distance records: 


From January first to March 3lst, 
1925, using a simple regenerative re- 
ceiver, with one tube only, the following 
stations were logged: WGY (many 
times); WBZ (many times); KDKA 
(occasionally); WPG (four times); WOR 
(once); WDAF (once); and CNRA 
(Canada) (once). 

In the early part of 1926, I have been 
able to hear WGY clearly on 380 and 
109 meters; KDKA on its short wave 
of 63 meters, WDAF and WSAI (once 
only). This was done on a two-valve 
receiver, using a detector and one stage 
of audio-frequency amplification. The 
short-wave receiver was a two-tube 
Reinartz. 

—WaLTeR Parrison, Heaton Park, 
Manchester, England. 


An Ingenious Use of Trans- 
formers as Choke Coils 


THERE has been so much said about 
impedance-coupled amplification, that 
I decided to try it out on my old Four- 
circuit Tuner, which is still giving good 
service. 

However, as I did not have the time 
to get to the nearest radio dealer, who 
is about 54 miles away, it occurred to me 
to use the transformers in the receiver 
for the experiment. 


in the quality of the reception. For 
those who are interested in experiment- 
ing with one type of amplification or 
another, this simple way of doing it will 
be helpful. 

—ALBERT Ross, Fullerton, Neb. 


How I Test My Audio- 
frequency Amplifier 

It was with the idea of finding out 
how well my audio-frequency amplifier 
was performing that I devised the follow- 
ing method of testing: 

The output end of the amplifier is 
throttled down by means of resistances, 
such as a Royalty resistance or a Brad- 
leyohm. The resistance unit is adjusted 
so that the signals that come from the 
audio amplifier are no louder than those 


obtained directly from the detector, 
_ when headphones are plugged i in. 


Now, if a signal is tuned in, it is’ pos- 


- sible to make a quick comparison of the 


quality at the detector, and at the out- 


: put of the audio amplifier. This is done 


by quickly plugging in from the detector 
to the last audio stage with a pair of 
telephones. 

—GeEorRGE Kenr, New Rochelle, N.Y. 


How I Logged Eighty-eight 
Stations in Ten Days With 
the LC-26 Receiver 

I HAVE been using the LC-26 receiver 


for some time now (built from plans 
published in Poputar Rapio for De- 


Wh Soegoese coele choetoete i ; 
s$ This was done by connecting the cember, 1926), and have never seen or 
$ S1 1m ais ali fi e Pi primary with the secondary winding, in heard a set that will outdo it. I in- 
$ K a series connection. In this way, the troduced one modification; instead of 
& B l ue P r i nts ~ | transformers acted as choke coils with using the resistance-coupled audio-fre- 
> i | ¢ | iron cores, and they could be placed in quency amplifier, I utilized a standard 
= of the New % | the audio-frequency circuit in the way  transformer-coupled circuit. 
% 66? I , own an d % | in which regular choke coils are wired. The most remarkable reception which 
$ l 33 k3 It is of course necessary to secure I have obtained with this receiver 
$ C ountr y $ coupling condensers. These are of the occurred on the evening of February 
s$ % | flat type, using mica insulation, and of 20th. I started to listen in at 11.30 
$ Portable Receiver & | about 0.006 microfarad capacity. The p.m. When I finally finished at 2.30 
K3 Now Ready % | grid-leaks are of about one-half megohm the next morning, I had recorded sixty 
de = £ % | resistance. There is nothing critical in stations, all of which were brought in 
oe The new “Town and Country” Portable ,% ; 5 
4 Receiver, developed by the Porutar Rapiro &, either of these components when usedin on the loudspeaker. 
t is e, eS . . . ° 

$ . marks a decided advance in portable re: = | this circuit. After ten days’ trial, I had logged al- 
‘s ceiver design. While not a ‘vest pocket” «$ Although I did not secure as much together eighty-cight stations, most of 
receiver, the new ‘Town and Country” is ee lifi a ‘ inal ; a b d 
4 small enough to be taken along on a motor 4% | amp cation as with the original trans- the reception having een done after 
s merinad for the aake of compactness. & | former installation with the choke coil eleven o’clock in the evening. 
& The receiver uses six UX-199 tubes and K arrangement, there was plenty of —Donarp M. Hoop, 1 BGA, Fall River, 
Bae PO Mer tented iy thous ‘© | volume and there was a great difference Mass 

00 one quality 1s guarantee c use a . 
` 4 of A fundamentally correct citant, high- RA 
ee class transformers and cone-type speaker. a 
KA The new ‘‘Town and Country” Portable  .% 
K Receiver is mounted in a special mahogany = ¢% 
% cabinet with a drop front and is equipped  o% 5 © Ce 


e with a carrying handle. All equipment, 
« including the folding loop, cone loud- 
*% speaker, batteries and connecting cable, is 
«œe installed in a suitcase. Connections from 
Ke the e urmon to the set are made by means 
of j jac and Poro 3 
By using PULAR Rapto Blue Prints in  % 
building your ‘‘'TownandCountry’’ receiver, e 
you can save time, eliminate the possibility o 
of error, and make your set exact y like the œ% 
la oratory models (see page 64) Z 
AA our local dealer cannot ae you s 
with lue Prints of this set, they will b 
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connected in series, it may be used as an impedance. 


How I Made My Set a 
Featherweight Receiver 


VACATION receivers must be lightly 
constructed if they are to be popular 
and truly portable. My set, a short- 
wave outfit, has been cut down to the 
bone. | 

I have used: the frame method of 
assembly, and have mounted every- 
thing on a shelf that is held together by 
a set of brackets. As you can see from 
the picture, I use no panel. The entire 
set may be placed in its box; and, with 
the cover closed, it is fully protected 
from any injury. 

The two condensers are mounted on 
the sub-panel by means of brass angles. 
The rheostat is mounted in the center 
under the condensers. 

All of the other apparatus, such as 
the sockets, posts for connecting the 
coils, and the radio-frequency choke 
are placed on, or under, the shelf. 

Not only is this construction simple, 
but it is rigid and strong. 

This construction may be applied to 
any other type of set. It should prove 
ideal for any kind of a portable outfit. 

—Howarp Pirrmann, Burlington, 
Iowa. 


How I Simplified My LC-26 

I RECENTLY built an LC-26 re- 
ceiver and I find that the results have 
far exceeded my greatest expectations. 
It is certainly the best set I have yet 
seen, and you are certainly to be con- 
gratulated upon your design. 

I substituted a 0.00025 microfarad 


condenser for the 0.00015 microfarad ` 


unit that was specified in the list of 
parts. Either the first 0.00015 mfds. 
condenser I purchased was defective or 
short-circuited, for I could not get the 
results that I expected at first. The 
change helped a lot. I also changed the 
Bradley-leak for a fixed leak. 

—Joun F. Kruscoke, Lancaster, N. Y. 


Changes in the List of 
Broadcasting Stations 
in tbe U.S. 


These corrections and additions to the list which 
was published in the March, 1926, issue of POPULAR 
RADO (together with the changes which have been 
published in succeeding monthe) make the list correct 
as of Mey 20, 1926. Further onanga will be pub- 


lished month in this magazine. 
STATIONS ADDED 
WKJC Lancaster, Pa. 258° 
STATIONS DELETED | 
WFBD Philadelphia, Pa. 234 
WGBM Providence, R.I. . 234 


CHANGES IN CALL LETTERS 


KFVW San Diego, Cal., change to KFS 

KLDS Independence, Mo., change to KRN 
WCB Nashville, Tenn., change to WBAW 
WHA Wilmington, Del. , change to WDEL 


WHBH Culver, ind. change WCMA 
WWGL Richmond Y., change to WMSG 
CHANGES IN LOCATIONS 
WWGL Richmond Hill, N.Y., change to New York, N.Y 


“License renewed under new call sign (ormer WDBC) 
tOne station operating under two call signs 


All apparatus advertised in tkis magazine has been tested and approved by POPULAR RADIO LABORATORY 


Z sénd . mney otder, to us 


Page 289 


sat 


New 


B-Power Unit 


Models 


Audio Transformers 


Semi-Mounted 
for Set Manufacturers 
Specification No. 117 


* Gcecificetion No. 1582 
for standard Raytheon Tube 
$11.00 List 


This new Semi-Mounted, 
with half shell Audio- 
Transformer combines the — 
finest features of Dongan 
design with a compact, fin- 
ished appearance for the 
finest sets at a new low 
price. Ratios 2 to 1, 314 to 
1 and 5 to 1. Samples and 
engineering cooperation 
available immediately to set 
manufacturers. 


A distinct advancement in 
B-Eliminator construction 
—the new Dongan B-Power 
unit sturdily built into a 
handsome steel case assures 
the most perfect operation 
of your set with the Ray- 
theon Type-B Full Rectify- 
ing Tube. 


Also Dongan Transformers 
and Chokes for use with 
R. C. A. and other proved 
types of Full and Half- 
Wave Tubes. 


Order fiom your dealer or 


direct. . a e i 
ee oe ao Aen ge 
Silai ? =i en Tubes $6.00 List 
| ai Transformers for all types 
_ of receivers—exclusively for Set 
Manufacturers. . 


Quotations and samples ready. 


DONGAN ELECTRIC MANUFACTURING CO. 
2983-3001 Franklin St., Detroit, Michigan 
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WHAT’S NEW 


Tus department is conducted by PopuLarR Ravio LABORATORY for the purpose of keeping 
the radio experimenter and the broadcast listener informed concerning the newest inventions 
and the approved developments in radio equipment. Only such apparatus as has been tested 


IN RADIO 


and endorsed by the Laboratory is noted in these columns. 


Leas Ne, aE AA ERS hot aE Steere S| 
A STANDARD CONDENSER 


Name of instrument: Variable condenser. 

Description: This instrument is similar in 
general construction to this manu- 
facturer’s regular type of tuning 
unit but it contains specially cut- 
out. plates for obtaining straight- 
line-frequency tuning. The stator 
plate is cut with rather a wide 
groove and the rotor plate is made 
with a smaller cut away portion 
for reducing minimum capacity to 
a lower value. The stator portion 
is mounted on two strips of hard 
rubber in the regular fashion em- 
ployed-in the straight-line-capacity 
tuning units. 

-Usage: In any radio-frequency circuit for 
tuning. 

Outstanding features: Ruggedness. Straight- 
line-frequency tuning. High eff- 
ciency. Smooth action. Good 
appearance. 


(Further details furnished on request.) 


A NOVEL CONE LOUDSPEAKER 
Name of instrument: Cone-type loud- 
speaker. 


i Description: This is the Bosch type cone 


loudspeaker equipped with a new 
dress. It is finished with a wicker 
frame casing mounted upon a 
white enamel base that is particu- 
larly suitable for summertime and 
matches up with the usual summer 
furniture. 


Usage: In connection with a receiving set. 


as a loudspeaker. 

Outstanding features: Neat appearance. 
Fine tone quality and volume. 

(Further details furnished on request.) 


Apparatus Approved by Popular Radio 


This list of apparatus approved by the PoPULAR RADIO LABORATORY 
will be continued as a part of the WHAT’S NEW IN RADIO 
department until all instruments, parts and complete sets have been 
included. The listing is alphabetical by manufacturer’s name and the 
installment in this issue includes the letters N through Q. 


AERIALS 


tic aerial; Portable Globe Aerial 
0. 


AUDIO-FREQUENCY TRANSFORMERS 


National audio-frequency transformer; National 
Transformer Mfg. Co. , 

Audio transformer; New York Coil Co. | 

Pacent Superaudioformers; Pacent Electric Co., 


Inc. 
Perry A. F. transformer; Perry Wire Works. 
Prese A. F. transformers; Precise Mfg. Co. _ 

“Hedgehog” A. F. transformer; Premier Electric 


Co. 
“Quam” A. F. transformer; Quam Radio Corp. 


BATTERIES . ; 

" Eveready” storage ‘‘A” battery; National Car- 
bon Co., Inc. 

“Foeready" dry cell “4.” up” and *C"- bat- 
teries; National Carbon Co., Inc. 

“Eveready” “Layerbilt” “B” battery; National 
Carbon Co., Ino.. . 

Presto-O-Lite batteries; Presto-O-Lite Co., Ino. 

Jumbo battery; Primary Mfg. Corp. 


“B” BATTERY ELIMINATORS 
Radio Pep B” battery eliminator; Pep Mfg. 
o., Inc. i 
CRYSTAL DETECTORS 
Oscillaformer; Oscillaformer Co. 


ro Valley” crystal; Pacific Radio Specialty 


O. 

“Death Valley” permatect; Pacifio Radio Spe- 
cialty Co. 

De-Tec-Tone crystal detector; Pyramid Products 


Big Pyramid crystal; Pryamid Products Co. ` 


DIALS , 
National velvet vernier dial; National Co., Inc. 
Pacent Microvern; Pacent Electric Co., Inc. 
Ultra-vernier tuning control; Phenix Radio 


orp. 
“Bruno” magic dials; Powertone Electric Co. 


FIXED CONDENSERS 
By-pass condenser; New York Coil Co. 
Fized condenser; New York Coil Co. 
Potter by-pass condenser; Potter Mfg. Co., Inc. 
Filter condenser; Potter Mfg. Co., Inc. 
Potter paper condenser; Potter Mfg. Co., Inc. 


GRID-LEAKS AND RESISTANCES 
Variable grid-leak; New York Coil Co. 
Cartridge resistances; Pacent Electric Co., Inc. 
Grid-leak and enser; Pfanstiehl Radio Co. 
Clarostat; Phillips Radio Co. 


HEADPHONES 
“Red-Head” phones; Newman-Stern Co. 
Headset; Pacent Electric Co., Inc. i 
Perfecione phone; Perfectone Radio Corp. 
“Stromberg” phone; Quaker Light Supply Co. 


INSULATORS 


Bakelite hot-moulded insulators; W. G. Nagel 
Electric Co. 


JACKS 
Jacks; Pacent Electric Co., Inc. 


KITS 


National regenaformer kit; National Co., Inc. 

Kit for Roberts circuit; J. Nazeley Co. 

Superheterodyne kit; New York Coil Co. 

Ultiradyne kit; Phenix Radio Corp. 

Pink-A-Tone superheterodyne kit; Pinkerton 
RadioCorp. |. 

“E-Z” S-stage resistance-coupled amplifier kit; 
Polymet Mfg. Corp. 

Cockaday ‘‘B”’ battery eliminator kit; Precision 


Coil Co., Ino. 
Premier 6-tube Ensemble; Premier Electric Co. 
LOOPS 


Portena folding loop; J. Nazeley Co. 
Suportena folding loop; J. Nazeley Co. 

Selecto loop; J. Nazeley Co. 

Curtantenna; Pathe Phonograph & Radio Corp. 
Pollard loop; Pollard Bros. Mfg. Co. 


LOUDSPEAKERS 
Daat amplifiers; National Transformer Mfg. 
O. 
Audiophone; O’Neil Mfg. Co. - 
“Pathe” cone type loudspeaker; Pathe Phono- 
graph & io Corp. 
Perfectone loudspeaker; Perfectone Radio Corp. 
MISCELLANEOUS ACCESSORIES 


Bakelite form for spider-web coil; J. Nazeley Co. 
All-Radion products; New York. Hard Rubber 


Turning Co. 
Antenna adapter; Norden-Hauck, Inc. 
2-stage R. F. amplifier; Norden-Hauck, Inc. 
Radio wall map; Ozarka, Inc. . 
Peerless Twin-Aud amplifier; Peerless Radio 


Corp. ° 
*‘Nodust”’ cleaner; Peiffer & Co. 
hes, radio cement; Phenix Aircraft Products 


o. 
Pheniz qe spaghetti; Phenix Aircraft Prod- 


ucts Co. 
“PRSH” A. C. leads; Pittsburgh Radio Sup 
ly House 
Adjustable aerial base; Ponoma Hardware Co. 
Precise No. 1600 protector; Precise Mfg. Co. 
Redi-Mast with outrigger attachment; Pressed 
Metal Mfg. Co. | 
Wire-wound resistance strips; Perry Wire Works 


PANELS 
Panelyte radio panels; Panelyte Board Co. 


PHONE PLUGS 
Plugs; Pacent Electric Co., Inc. 
Poly Plug; Polymet Mfg. Corp. 
PHONOGRAPH ATTACHMENT 


Perfectone phonograph attachment; Perfectone 
Radio Corp. 


POTENTIOMETERS 


Potentiometer; Pacent Electric Co., Inc. 
Doniba Greco net potentiometer; Premier Eleo- 
ric Co. 


RADIO CABINETS . 
Sond mahogany radio cabinet; Nassau Cabinet 


o. 
Campbell radio cabinets; Perkins-Campbell Co. 


RADIO-FREQUENCY TRANSFORMERS 
National radio-fre transformer; National 
Transformer Mig. Co. 
Nazron toroidal transformer; Naxon Electrical 
Laboratories 


sw 


< 


All apparatus advertised in this magazine has been tested and a 
TOOLS & EQUIPMENT 


TTT LALA I AEREN transformer; New York 

O. 

Tuned-radio-frequency transformer; New York 
Coil Co. 


Self-balanced transformer; Noalte Mfg. Co. 


“Pathe”? phusiformer; Pathe Phonograph & 
Radio Corp. 

Ultraformer; Phenix Radio Corp. 

Pink Tone transformer; Pinkerton Radio 
orp. 

Super-multiformer; Precise Mfg. Co. 

Precinen R. F. transformer; Precision Coil Co. 
c. 


RECEIVING SETS 
‘Somerset receivers; National Airphone Corp. 


Improved regenerative superheterodyne; Norden- 
Hauck, Inc. 
Standard loop superheterodyne; Norden-Hauck, 


Inc. 

C-7 and C-10 superheterodyne receivers; Norden- 
Hauck, Inc. 

No-Dial receiver; Ohio Stamping & Engineer- 
ing Co. 

6-tube Operadio receiver; Operadio Corp. 

Low-wave receiving set; Ott Radio, Inc. 

Ozarka receivers; Ozarka, Ine. 

**Minute Man” receiving set; Pathe Phonograph 
& Radio Corp. 


Pathe ‘‘Universal-Five’’ receiver; Pathe Phono- 


graph & Radio Corp. 
tt Penn C”’ receivers; Pennsylvania Wireless Mfg. 


Co. 

Pfanstiehl ‘‘Single-Dial Siz” receiver; Pfan- 
stiehl Radio Co. 

Pfanstiehl ‘‘Overtone,”’ Model 10; Pfanstiehl 
Radio Co. 

Ultradyne receivers; Phenix Radio Corp. , 

McCullough A. C. receiver; Pittsburgh 'Radio 
Supply House 

“S-P-Z” receivers; Pittsburgh Radio Supply 
House . 

Poeno 5-tube radio receiver; Powerola Radio 

rp. 


RHEOSTATS 


Rheostat; Pacent Electric Co., Inc. 
E-Z-Stai; Polymet Mfg. Corp. 

Precise vernier rheostat; Precise Mfg. Co. 
Microstat; Premier Electric Co. 


SOCKETS AND ADAPTERS 


U pierd Isolantite socket; Pacent Electric Co., 
ne. 
U. X. Isolantite adapter; Pacent Electric Co., 


Inc. 
Bakelite socket; Pioneer Radio Corp. 
“ Lo-Loss” tube socket; Premier Electric Co. 
Ballgrip uoke socket; Quality Molded Prod- 
ucts, Inc. : 


TESTING INSTRUMENTS 


Dry cell tester; W. G. Nagel Electric Co. 

Ammeter; W.G. Nagel Electric Co. 

High-resistance voltmeters and vollammeters; 
W.G. Nagel Electrie Co. 


Premaz Radio Rench Se; Niagara Metal 
Stamping Corp. 


Radio socket wrenches; Park Mfg. Co. 


Set of 6 Radio Tools; Perry-Fay Co. 

Metalectric soldering iron; Post Electric Co. 

Radio panel. engraving machine; H. P. Preis & 
O. 


TUBES 
' “Eveready” vacuum tube; Herman A. Nussbaum 


es Co. 
Solodyne tube; Nutron Mfg. Co. 
Matched tube; Nutron Mfg. Co. 
“Silvertone” tube; O & T Electric Corp. 
Amplitron vacuumtube; Pennant Radio Labora- 


tories = 

E vacuum tube; Providence Distributing 
0. i l 

Q R.S. ‘‘Rediop” radio tube; Q.R.S. Music Co. 


TUNING INDUCTANCE UNITS 


National tuning units; National Co., Inc. 
Roberts units; J. Nesey o ; 

Oscillator coupler; New York Coil Co. 
Self-balanced T.R.F. transformers: Nolte Mfg. 


o. 
Journal Filter Tuner Coils; Nolte Mfg. Co. 
Journal One Knob set Coil; Nolte Mfg. Co. 
Wave-trap Filter Coil; Nolte Mfg. Co. 
Duo-Lateral coils; Pacent Electric Co., Inc. 
“‘Pearlco” variocoupler; Pearl Radio Corp. 
**Pearlco” variometer; Pearl Radio Corp. 
Low-loss Supercoil; Perfection Radio Mfg. Co. 
8-circuit tuner; Pfanstiehl Radio Co. 
Inductance for Reinartz circuit; Pfanstiehl 


o Co. 
Variometer; Pfanstiehl Radio Co. . 
Pink-A-Tone oscillator coupler; Pinkerton 
Radio Corp. : 
Variometer; Pioneer Radio Corp. 
Variocoupler; Pioneer Radio Corp. . 
Precision Octaform coil; Precision Coil Co., 
ne. 
Precision autodyne coupler; Precision Coil Co., 


Inc. : 
Pranon Cockaday coils; Precision Coil Co., 
ne. 


VARIABLE CONDENSERS 


“Selector” variable condenser with self-balanced 
coils attached; New York Coil Co. 

**Selector’’ grounded rotor low-loss condenser; 
New York Coil-Co. 

Mignon condenser; Niagara Sales 


Corp. 
Pacent “True” S. L. F. condenser; Pacent Elec- 


tric Co., Inc. 
Variable condenser with vernier; Pearl Radio 


Corp. l 
Perlesz S. L. F. condenser; Perlesz Radio Corp. 
Ultra low-loss condenser; Phenix Radio Corp.. 
Precise Syncrodenser; Precise Mfg. Co. _ . 
Crofoot variable condenser; Premier Electric Co. 
Quam low-loss condenser; Quam Radio Corp. 


A SIMPLE “B” UNIT 


Name of instrument: “B” power-pack. 
Description: This unit contains electro- 


lytic rectifier cells for converting 
alternating current into direct cur- 
rent and it is equipped with various 
voltage taps for use on the detec- 
tor and the radio-frequency and 
audio-frequency amplifiers. A 
small battery switch located on the 
front turns it “off” and “on.” The 
unit also contains a suitable filter 
circuit for eliminating hum. 


oved by POPULAR RADIO LABORATORY 
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A VARIABLE CONDENSER WITH PLATES 


OF VARIABLE THICKNESS 


Name of instrument: Straight-line-fre- 


quency- variable condenser. 


Description: In this instrument a novel 


method for obtaining straight-line- 
frequency tuning is obtained by 
using plates that are thick at one 
end and run down to a point at the 
other, so that as the rotor plates are 
rotated within the area covered by 
the stationary plates, the spacing 
between them decreases and the 
capacity mecreases at a rate that 
gives this tuning characteristic. The 
plates: are heavy die-cast material 
and the unit makes an extremely 
rugged and efficient condenser. 


Usage: In any radio-frequency circuit for 


obtaining straight - line - frequency 


tuning. eit ods 
Outstanding features: Efficiency. Simpli- 


~ Sree ere mena yore 


fied tuning. Easy operation. Rug- 
ged construction. 


(Further details furnished on request.) 


Usage: As a “B” power supply for a iot 


receiver. 
n $ arr ONE OF THE FIRST WINDOW-TYPE 
Outstanding features: Simplicity. Neat TUNING CONTROLS 


appearance. Operation from 60 Na a i ; À 
hting |i me of instrument: Vernier tuning dial. 
eyle; 110 volt lighting Hnes, Description: This new dial operates 
(Further details furnished on request.) through a small control knob to 


A METER OF MANY USES 


Name of instrument: Automatic voltmeter 
and ammeter. 

Description: This unit comprises a meter 
mounted on a wooden base which is 


equipped with suitable binding- 
posts for conmections. The meter 
itself is rotatable and the connec- 
tion to the meter is made through a 
series of contacts that cut in and out 
the various resistances and coils in 
the meter itself, so that it may be 
used as a voltmeter with a number 
of scale readings or as an ammeter 
or milliammeter with various scale 
readings. 


Usage: In the experimental laboratory as 


a general testing instrument. 


Outstanding features: Variable scale read- 


ings when used either as a volt- 
meter, ammeter or a milliammeter. 
Neat appearance. Suitable ac- 
curacy. 


(Further details furnished on request.) 


OS 
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which is attached two rollers that 
engage a large metal disc upon 
which the designating numbers are 
printed. The metal disc itself is 
fastened to a center bearing which 
is equipped to fit the standard 
14-inch shaft of tuning instruments. 
The dial is also furnished with two 
smaller windows spaced horizon- 
tally in which call letters of stations 
may be written down by the oper- 
ator. 


Usage: In a radio receiver for controlling 


tuning. 
Outstanding features: Neatness of design. 


Ease of adjustment. Good appear- 
ance. Dial-may be easily logged 
for broadcast stations. 


_ _ (Further details furnished on request.) _ 
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‘JEFFERSON 


“B” ELIMINATOR 


Simplest 
© to 
Build! 


POPULAR Radio tells about the 


Jefferson “B” Eliminatorand how ` 


you can construct it easily at home. 


There are several advantages in the. 


Jefferson Eliminator. It is the sim- 
plest to build. And it gives un- 
equalled results—silent operation, 
- better reception, negligible current 
. consumption. It can be used both 
for Raytheon tubes and filament 
tubes—a unique feature. 


JEFFERSON 
ESSENTIAL UNITS 


The “vitals”? of this superior elim- 
inator come to you in convenient 
form. A Jefferson Transformer, 
Jefferson Chokes, 0.1 m.f.d. con- 
densers, lamp socket, cord and 
plug—all assembled in a compact 
black enamel case with terminals 
properly marked for connecting 
with larger condensers and rheo- 
stats. 


_ The result is simplified wiring, neat- 
ness, and perfect performance. The 
list price of this convenient Jeffer- 
son assemblage—$15—is no more 
than you, would pay -for a trans- 
former and chokes purchased `sepa- 
rately. | 


Build this Jefferson “B” Eliminator 
now. Ask your dealer for Jefferson 
Essential Units for “B” Battery 
Eliminators. If he does not have 
them, write us and we will see that 
you are supplied. 


Jefferson Electric Mfg. Co. 


508 South Green Street 
CHICAGO, ILL. 


Specialists in Electrical 
Precision Equipment 
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“Libel” by Radio 

THE first libel suit brought against 
a radio station for slander transmitted 
through its system has not been sus- 
tained; it was brought against the 
National Radio Company, operators of 
station KFJF, by C. W. Friss, under- 
sheriff. of Oklahoma County, following 
the broadcasting of a sermon by Rev. 
Lincoln McConnell, pastor of the First 


- Baptist Church of Oklahoma City. 


It was alleged that the minister made 


references, in the course of the broad- - 


cast, to alleged illegal acts committed 


‘by county officials. The case was dis- 


missed on a demurrer filed by station 
KFJF, the argument being that as a 
telephone company could not be held 
liable for a slanderous conversation 
passing over its wires between two in- 
dividuals, neither could a broadcasting 
station be held liable. 

It is an odd coincidence that this case 
should have been settled within a few 
days after an amendment making 
slander over the air a criminal offense 


was defeated in the House of Repre- 


sentatives in Washington. 
: f xæ * 


A Share of Stock for Every 
Receiver Sold 
Ir was revealed recently that pur- 


` chasers of radio stocks had lost more 


than $96,281,650 on their investments 
during the past two years. 

Over-saturation of the radio market 
has been given as the principal reason 
for the situation. This was brought 
about by the numerous radio corpora- 
tions which. were financed for the pro- 
duction of radio apparatus. Hundreds 
of these mushroom concerns have 
disappeared. 

It has been estimated that for every 
radio set sold in 1924, the public bought 
a share of stock. | 

Now that the radio industry is more 
stabilized, the future is much brighter. 

* * 


Another Short-wave Record 


ANOTHER record has been hung up by 
short waves. During some recent tests 
between the Naval Stations at Bellevue, 
D. C., and Mare Island, Calif., regular 


messages were exchanged on a wave- 
length of 13.1 meters, in full daylight. 
Further tests included the 13.4 meter 
channel. It is believed to be the first 
time that successful transmission of such 
low waves has been accomplished for 
distances of 3,000 miles in daylight. 
The aim of this particular experiment 
at the Naval Research Laboratory was to 
determine the most economical and 
reliable channels of communications. 
Low waves have been found to possess 


unusual “carrying power,” even with a 


very low-powered transmitter. 
* * 


The New Short-Wave 
. Stations 


To the increasing number of broad- 
cast listeners who are getting interested 
in short-wave reception the tests that 
are being conducted by the General 
Electric’s short-wave stations are of 
special interest. 

Altogether, there are five short-wave 
stations in operation. Two of them, 
2-XK on 65.5 meters and 2-XAF on 
32.79 meters, broadcast the same pro- 
grams as WGY every evening, except 
Wednesdays and Sundays. 

Those who can “copy” code, or who 
want to learn, should listen in to sta- 


tions 2-XAW on 15 meters, 2-XAD on ` 


26-4 meters and 2-XAC at 50.2 meters. 
They are on the air practically twenty- 
four hours a day. 

The waves of the first two stations, 
2-XK and 2-XAF, are remarkably 
steady. They are crystal-controlled, 
and may be heard up to several thou- 
sand miles. 


ae * 


Reducing the Cost of 
Applause Telegrams 


Broapcast listeners who are enthu- 
siastic enough about radio programs to 
spend their money on telegrams to the 
broadcasting stations have been pay- 
ing at the word-rate for each of the call 
letters. 

Both of the big telegraph companies 
have now decided that call letters up to 
five letters may now go as one word, 
providing that they are written close 
together in, the form of a single word. 
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‘Who. Owns the Broadcasting 


Stations 


THE ownership of broadcasting TN 
tions indicates a large number of inter- 
ests that serve the radio public. Schools 
and colleges lead in the number of broad- 
casting stations, with 94, radio and elec- 
tric equipment stores stand second ; 
they have 73 stations listed. 

Next in line are the miscellaneous 
stores, numbering 65; the total mercan- 
tile organizations that participate num- 
ber about 138. Churches and religious 
organizations operate 44 stations; papers 
and publishers 37, and electric equip- 
ment manufacturers own 30. Eighteen 
stations are controlled by states and 
municipalities, while 10 are listed as 
broadcasting corporations. Banks and 
financial associations broadcast from 15 
stations, and hotels have 12. Theatres 
and radio clubs are believed to own 4 
stations each. _ 

* * 
The Champion Long-distance 


Female Talker? 

Tue Spanish station at San Sebastian 
is becoming increasingly popular with 
the DXer’s who scorn to listen to any- 
thing short of overseas transmission. 
This station has a woman announcer, 
and her voice comes over clearly on the 
346 meter wavelength, usually after 2LO 


London has closed down. 
® $ 


Invention Wanted 


Avn insulated bus bar insulated with 


a material hard and resilient when bent. 
The insulation is to be of such composi- 
tion that when heat is applied to it it 
will be odorless, will melt at that spot 
where the soldering iron is applied, and 
the insulation will act as a flux. 


Herbert 


A NOVEL RADIO RECEIVER THAT 
CHARTS WEATHER REPORTS 


This radio peun receiver is expected to be 
of invaluable assistance to mariners as it 
will automatically chart weather reports sent 
out by radio. 
the inventor, recently tested it out so success- 
fully on board the S. S. Westphalia that it 
has been added to the ship’s radio equipment. 


deposit one-thousandth of an inch thick 


Professor Max Dieckmann, 
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~ Metallized 
3% X “RESISTOR 
SSO VUSSORTMENT 


Contains the 


following: — 
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One 
Goin $4.25 


ETAL long has been § 

recognized as the 
best of electrical conduc- 
tors. The Lynch Metallized 
Resistor has received the un- 
qualified endorsement of lead- 
ing engineers, experimenters and 
test laboratories because it is ab- 
solutely silent in operation and re- 
mains permanently accurate. 


Comprising a concentrated metallized 


FIXED RESISTOR 


GRN, 


INC. 
NEW YORK NY. 


upon a glass core and sealed within a 
glass tube, each LyncH METALLIZED FixeD 
Restsror wins in the exacting tests of 
time and service. 


Warranted — 
Absolutely Noiseless 
Permanently Accurate 


Dependable « 


The old carbon lamp con- 
sumed more current to give 
less light. Tungsten, which 
is metal, proved more efi- 
cient, more dependable. 
The Lynch Metallized 
Resistor gives non-arcing, 
conductive resistance. It 
marks as great an advance 
as did the tungsten lamp. 


Arthur H. Lynch 


If your dealer cannot supply you, we will ship 
by return mail. You take no risk as Lynch prod- 
ucts are sold on a money-back guarantee. Use 
the Convenience Coupon below. | : Pe 
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“LEARN RADIO ` 


Become a big-pay man in 
the greatest industry of 
alltime. Quickly, easily 
and right at home, you 
can fit yourself for high- 
est salary positions, or you 
can cash in on your spare 
time. The call is urgent for mechanics, 


operators, designers, inspectors. Unlimited, 
fascinating opportunities on land or sea. 


I Will Train You At Home To 
BE A RADIO EXPERT 


Under my practical, easy to understand in- 
struction—you qualify in an amazingly short 
time. No previous experience is necessary. 
Every branch of radio becomes an open book 
to you. You learn how to design, construct, 
operate, repair, maintain and sell all forms of 
radio apparatus. My methods are the latest 
and most modern in existence. 


FRE 


If you’re ready to take up the study now, we 
have an unusual offer to make you whereby 
you receive a splendid radio set absolutely 
free. Write for details of offer now. 


Write Today ‘Radio Facts” FREE 
| — Mail This Coupon 


A. G. Mohaupt, Radio Engineer, 

RADIO ASSOCIATION OF AMERICA, 
Dept. B-7, 4513 Ravenswood Ave., Chicago 
Send me “Radio Facts” and Special Offer. 


Wonderful Home Construction 
tube receiving set of latest design. 


FOR CLEAR, QUIET “B” POWER 
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STORAGE ‘‘B’”’ BATTERY 


ven Lasts Indefinitely —Pays for Itself 


Economy and performance unheard of be- 
fore. Recharged at a negligible cost. De- 
livers unfailing power that is clear, pure and 
quiet. Approved and listed as Standard by 
leading Radio Authorities, including Pop. 
Radio Laboratories, Pop. Sci. Inst. Stand- 
ards, Radio News Lab., Lefax, Inc., and 
other important institutions. Equipped 
with Solid Rubber Case, an insurance against 
acid and leakage. Extra heavy glass jars. 
Heavy rugged plates. nai yours today! 

ust state number 
SEND NO MONEY of batteries wanted 
and we will ship day order is received. Ex- 
tra offer: 4 batteries in series (96 volts), 
$10.50. Pay expressman after examining 
batteries. 5 per cent discount for cash with 
order. Mail your order now! 


WORLD BATTERY COMPANY 
1219 So. Wabash Ave., Dept. 77, Chicago, III. 
Makers of the Famous World Radio‘' A” Storage Battery 
Prices: G-volt, 100 Amp. $11.26; 

120 Amp. $13.26; 140 Amp. $14.00 
All equipped with Solid Rubber Case. 


World 
watt World Storage Battery 
STORAGE BATTERIES [Waist toranodncements 
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Radio Programs by Telephone 


WHEN one of the telephone sub- 
scribers of The Hague, Holland, lifts 
the receiver off the hook, hereafter, he 
may ask for and get a radio program. 
That is, he will if the plans of the Tele- 
phone Company to supply radio pro- 
grams by telephone lines to their sub- 
scribers are approved, as everything of 
this nature must be, by the government 
of Holland. l 

Technical details have been worked 
out so that no interference with the 
ordinary telephone service is anticipated 
through the switching on of the radio 
connection. Automatic discontinuance 
of the program is arranged, should a lis- 
tener be called. A fee of about $7.00 a 
year has been mentioned as the cost to 
the subscriber, although this amount 
will not apply to those who are not 
telephone users but who want a radio 
connection. In that case, the fee will 
beincreased. 

$ $ 


Radio-Beacons Increase 
in Number 

ALTHOUGH there are 24 radio-beacons 
in operation in the United States, it was 
not until this spring that Alaska and 
the Hawaiian Islands were provided 
with this latest safety device modern 
science has given the mariner. 

So great has become the value of the 
radio-beacon to the captains of coast- 
wise and seagoing ships that ràdio com- 
passes are being installed on a majority 
of the vessels. Long Island Sound will 
be soon equipped with a low power 
radio-beacon, as a test to aid the very 
important and heavy Sound traffic. 

Additional radio-beacons will soon be 


established on Lake Michigan; at Los 


Kadel & Herbert 


Angeles; ‘Calif.;.Grays Harbor, Wash. 
and at Portland, Me. 

The substitution of tube for spark — 
transmitters, and the control of neigh 


` boring signals by synchronizing clocks 


for the prevention of one signal mter- 
fering with another are technical de 
velopments which have increased the 
utility of the radio-beacon. 


& * 
A Personally Conducted 
Broadcast 


RECENTLY, when there were a num- 
ber of marine disasters in and around 
New York Bay, and SOS signals were 
almost of daily occurrence, the broad- 
casting stations were silenced for long 
periods of time. One woman who had 
been buying a set on the installment plan 
complained bitterly, saying that she was 
behind in her payment, and she just 
knew that the store that had sold the 
set to her cut off the entertainment to 


get even with her! 
* * 


The Skeptical Gentleman 
of Bagdad 


THE ancient city of Bagdad, whence 
came the flying carpet and other in- 
triguing bits of mythology, doesn’t in- 
tend to tolerate anything of the eerie 
order, so far as radio is concerned, in 
those communications which take place 
within its boundaries or in the territory 
of Iraq. The minister of communications 
has issued an order that foreign ships 
and aeroplanes, particularly warcraft, 
must secure permission from the British 
Naval Commander in these waters be 
fore using their radio apparatus, and 
must give the type of apparatus, the 
wavelength and the time of operation 
desired. 


A CORNER IN THE “RADIO HOUSE” 


In every room of this residence on Staten Island, New York, is a wall 

plug where broadcast programs may be switched on like the electric 

ight. A separate program may be brought in on each of the receivers, 

all at the same time, and the programs-may be swiiched from room to 
i room of the house: 
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Novel Local Laws to Govern 
Radio Reception 


ResipEnts of Mount Vernon, N.Y., 
will have to put the brakes on their 
loudspeakers or take their medicine, as 
it is now an offense to operate a radio 
set that “makes too much noise” in that 
town. An ordinance was passed by the 
Mount Vernon Common Council fixing 
a penalty of $5 fine, or five days in jail, 
on the owners of noisy radio sets and 
phonographs. 

The aldermen passed the ordinance in 
an effort to check “merchants seeking 
to meet competition by increasing the 
volume on their loudspeakers.” What 
would they do if they had ever visited 
Cortlandt Street, New York, where 
some thirty or forty odd radio merchants 
provide the passers-by with concerts in 
competition with the “L” and the 
klaxons! . 

On the other hand, they are “sold” 
on radio in the little town of Sublette, 
Il., where they have passed an ordi- 
nance making it illegal for any person 
to have, operate or maintain any in- 
strument or device which interferes in 
any way with radio reception. 

_ So the score is even. 


$ * 


How Radio Un-made and 
Re-made the Phonograph 


Mocs confusion has apparently ex- 
isted in the public mind as to what 
effect the advent of radio had upon 
the phonograph business. Accordingly 
when John G. Payne, counsel for the 
Victor Company, recently appeared at 
the Congressional copyright hearings he 
was asked this question by Representa- 
tive Sol Bloom, of New York, a member 
of the committee. 

“With the coming of radio the sales 
of our instruments dropped—tremen- 
dously,” Mr. Payne replied. “However, 
we didn’t come to Congress with our 
troubles but instead we called in the 
radio people and said, ‘How are you 
going to help us?’ -As a result of their 
assistance and devices, we were able to 


‘put on the market an entirely new type 


of machine. Our business began to pick 
up immediately and we are now working 
overtime and nights in an effort to fill all 
the orders.” 


* x 


Talking Spanish 


WHEN a radio fan in central New York 
recently picked up a Spanish program 
with his set, he thought that he had 


succeeded in getting Spain. When thel 


truth was known, he had merely heard 
a Spanish program from station KDKA, 
in Pittsburgh. 

Morar: If you hear the sound of 
dishes being broken, don’t tell your 
friends you heard China. 
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PES ORDENIAUCK Zc BS 


A New and 


Model— 
Norden-Hauck 
Super-10 


PE 


Highest Class Receiver in the 


Panel Size: 36°°x9"xz-4" 


HE NORDEN-HAUCK SUPER-10 is an entirely new and 


Weight: 55 Ibs. 


- advanced design of Receiver, representing what we believe 
to be the finest expression of Modern Radio Research 
Engineering. It is the product of years of experience devoted 
exclusively to the attainment of an ideal Broadcast Receiver— 


regardless of cost. 


Results obtained in every respect will upset all your previous _ 


ideas of good radio reception. 
Here are only 


a few of the host of features that place the 


NORDEN-HAUCK SUPER-10 far in advance of competition: | 
—10 tubes employed to give perfect reproduction with unlimited an 


range and volume power. 


—Super selectivity on all wave lengths. 


—Built to Navy Standards. 


—Wide wave length range without change of coils, ete. 
(Adaptable 35 meters to 3600 meters if desired.) 


—Use Loop or Antenna. 


-—Simple to operate, having only two major tuning controls. 


. —No Harmonics. 


Signals are received only at one point. 


—Special:Power Audio Amplifier, operating any loudspeaker and 
eliminates necessity of external amplifier. 
—Can be operated directly from house current if wee with 


NORDEN-HAUCK POWER UNIT AB-2. 


The NORDEN-HAUCK SUPER- 


10 is available completely con- 


structed and laboratory tested, or we Shall be glad to supply the 


complete engineering data, construction blue prints, etc., for those 
desiring to build thetr own receiver. 


A complete catalog, 
Upon Request attractively illus- 


trated, will be gladly mailed without charge, 


-or full size constructional blue prints, show- 


ing all electrical and mechanical data, will 
be promptly mailed postpaid upon receipt 


‘of $2.00 


Write, Telegraph or Cable Direct to 


NORDEN -HAUCK 


Incorporated 


ENGINEERS 
MARINE BUILDING 


Philadelphia, U.S.A. 


TEAR OPF AND MAIL TODAY 
suuin minmin minsaa 


NORDEN-HAUCK, Inc. 
Philadelphia, U. S. A, 
Gentlemen :=— 


C Please send me without cost or obliga- 
tion on my part, attractive illustrated 
literature describing the new Norden- 
Hauck Super-10. 

1) I enclose $2.00 for which please send 
me, postpaid, complete full size construc- 
tional drawings and all data for building 
the Super-10. 


Namè nan 
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Address. 
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YOUR 
INDIVIDUAL 
RADIO 
PROBLEMS 

~ SOLVED 


POPULAR RADIO maintains for the benefit of 
its readers a Technical Service Bureau and 
Laboratory, under the personal su islon of 
Laurence M. Cockaday which will, without 
charge, answer by personal letter any question 

roblem or request for information submitted 


© © © + 


cè is, however, also 
available to readers, other than subscribers, a 
the very nominal rate of $1.00 the inquiry. 

In writing please confine your questions to 
one general subject, writing on one side of the 
paper only, and enclose a self-addressed and 
stam 


has been covered in an issue of POPULAR 
RADIO, and so as an aid to you we endeavor 
to keep a supply of back numbers in stock. 
The condensed index below gives a few of the 
subjects that have appeared recently, look 
this list over and if the information you want 
ls covered, we will be pleased to supply back 
numbers at 35c. a copy. 


August, 1925 

—"'Motion Picturea” by Ether Waves. 

—A New pe of Hornless Loudspeaker. 

—How to Build a -Tube Radio-Frequency 
Set with Simplified Control. 

—Trouble Shooting. 

—Hints for Amateurs. 


September, 1925 

—How the Air Affects Radio. 
—When You Turn Your Dials. 
—Ueeful Charts for Amateurs. 
—Call Letters That Have a Past. 
—Broadcaasts. 


October, 1925 
—How Earth Magnetism Affects Radio Waves. 
—How to Improve Broadcast Reception. 
—What Makes a Low-loss Coll? 

—How to Build the New 8-Tube Superhetero- 


dyne with a Single Control. 


November, 1925 
—Radio’s Newest Instrument—the Photo- 


ectric 5 l 
E Build the Raytheon Plate Supply 


—New Methods of Calibrating Your Receiver. 
—Practical Pointers About Transformers. 
—Multi-layer Colls. 


December, 1925 

—How to Build The New LC-26 Receiver. 

—How to Improve Broadcast Reception. 

—What Every Radio Experimenter Should 
Know About Condensers. 

—"'Truthful Reproduction, How to Get It 
from Your Set. 

—~Radio that Runs on a Beam. 


January, 1926 

—How to Get the Most Out of Your LC-26 
Recelver. 

—Some New and Useful Facts About Colg 

—When Your Set Won't Work. 

—Straight-Line-Frequency Condensers. 

—What's New in Radio Apparatus. 


February, 1926 : 

—How to Reduce Distortion in Amplification, 
—Some Stunt Sets. 

—Important Kinks in Wiring. 

—How to Cut Down Your “B” Battery Bill. 
—Hints for Amateurs. 


March, 1926 

—Why and How the Millinmmeter Increases 
the Efficiency of Your Set. 

—What “Inductance” Really Is. 

—List of Broadcast Stations in the U. 8. 

—How to Build the Receiver for Short 
and Long Waves. 


April, 1926 
—How to Get an Operator's “Ticket.” 
—What a Siralght ne Frequency Condenser 


Really Is. . 
—How to Build a Power-pack Amplifier. 
—The New ‘Crystal Pilot” 
—How to Bulld and Operate a Low-Power 


Transmitter. 
—The Popular Radio Medal for Conspicuous 
Service. 


May, 1926 
—How to Draw Up Your Own “Tuning 


Graphs. . 
—How to Build the Improved Raytheon 
Power-pack. 
—How to Build an Antenna Mast for $15.00. 
—Fifteen Ways to Reduce Static. 
—Do Your Colls Broadcast? 


June, 1926 . 

—How to Build the New Lome Recelver. 

—How to Put Up a Good Outdoor Antenna. 

—How to Get the Most Out of Your Ready- 
made Receiver. 

—Audio-frequency Amplification. How to Get 

; it Without Distortion. 

—Four New Combinations of Units for Assem- 
bling the Raytheon Power-pack. 


POPULAR RADIO 
Department 78 
627 West 43d Street New York 
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His Sister’s Voice 

Rapio has now penetrated the vast 
solitudes of the lonely ranch lands of 
Texas. No longer is the vagrant howl 
of the coyote and the lonely whistle of 
the norther across the divide the sole 
companion of the cow punchers. Ranch- 
men of the Big Bend district and the 
Panhandle are up-to-date in their en- 
tertainment and numerous ranch houses 
in isolated sections of -the Lone Star 
State now get an occasional thrill from 
receiving machines as this adventure 
tells: 

Radio -took “so well with cow punchers 


that one outfit in the Panhandle equipped - 


a receiving apparatus to a “chuck wagon” 
and while veteran riders of the range sat 
about the round-up fires in the late eve- 
ning and smoked cigarettes, they listened 


by radio to the baseball returns of the big 


leagues, the stock market and a concert 
furnished by artists in Dallas or Fort 
Worth. 

A rancher from Amarillo was playing 
poker with comipanions in a box canyon 
near the Colorado line. A late sprin 
norther was swipping over the plains, an 
the cow: punchers sought protection be- 
hind the southern bank of the canyon 
where a camp fire was built and the eve- 
ning meal served from a chuck wagon. 
Then the poker game started while the 
radio “bug” attached a loudspeaker to the 
radio equipment fixed to the chuck wagon. 

The young cowboy heard a familiar 
voice. He dropped his hand of cards and 
gasped in astonishment. 

“Why, that’s Sis,” he asserted, “that’s 
Sis over in Dallas, singin’.’’ | 

The cow puncher was right. His young 
sister, a student in a Dallas university, 
was singing in thelocal broadcastingstudio. 
Other cow punchers left the card. game 
and surrounded the radio and listened to 
the sweet voice of the young singer hun- 
dreds of miles away. 

—Wmn. ALLEN WARD 


* ak 


A Manslaughter Witness 
Is Located by Radio 


Tue shock of surprise that comes to a 
listener who suddenly hears himself 
paged by one of the big broadcasting 
stations was the experience of this radio 
fan in Cleveland. Here is his own 
first-hand account of it: 

A year ago last summer I and my 


friend, Harry W. Sane: Cleveland, 


Ohio, were motoring through Rhode 


a 


Foto Topics 


Island. We were approaching .the little 
town of Warwick on the Boston Post road 
when a large car approached us; at the 
same moment a woman stepped into the 
road and the large car struck her. She 
died within a few hours. 
The large car sped on; in the excitement 
no one secured the license number. 
Gaines and I lingered long enough to 
see that the woman was cared for and then 


- we proceeded to New York. 


Several months later, while I was listen- 
ing in on a radio set, I was suddenly 
thrilled to hear the announcer at radio 
station WIAM make the following re- 


quest: 

‘Will the two young men driving on the 
Boston Post road near Warwick, Rhode 
Island, on July 4, 1924, in a car bearing an 
Ohio license plate and a tire cover reading 
Gainesboro Studios, Cleveland, Ohio, 
kindly communicate at once with the 
Cleveland chief of police?” ; 

The next morning I reported to the 
chief of police that we were the sole wit- 
nesses to the accident. The information 
was relayed to the attorney general of 
Rhode Island, who authorized a firm of 
Cleveland lawyers to take depositions. 
Only a few days ago our testimony went 
forward to Rhode Island. Our statements, 
we have been told, will make up the most 
damaging evidence against the prisoner 
who is now facing a charge of man- 
slaughter.in the superior court of Kent 
county, Rhode Island. He was finally 
chased and cornered, but little real evi- 
dence could be secured against him unless 
the only two witnesses could be reached. 

Radio turned the trick. 

—Buuu Stock 
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Radio Is Better Off Without 


Tus bird who cusses the S.O.S. call 
because it interfered with his program: 

The fan who thinks he can make some- 
body else stop “squealing his set” if he 
“squeals” his own set savagely: 

The announcer who continually points 
out to his ignorant listeners the good 
points of his station’s broadcasting: 

The radio serial story employed by 
some stations to fill unexpected gaps in 
their programs: 

The radio gyp dealer who sells a 
“guaranteed coast-to-coast five-tube 
set” for $17.50: 

Listeners who ever allow their sets to 
“squeal” while tuning for nearby sta- 
tions to which thousands are always 
listening in the immediate vicinity. 

—St. Louis Globe-Democrat 


“THE WHISTLING BIRD” OF THE BEDTIME STORY LADY 

Here is the magic flute, the fairy bells and the white bird that are so fa- 

miliar to thousands of children who listen in each night to the adventures of 

Sir Hobgoblin as they are told by Miss Blanche Elizabeth Wade throug 
a chain of nine broadcasting stations. 
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A New Brandes Cone 
for?12-50 


HE latest Brandes achievement. Unusual performance 

at half the usual price. Wonderful tonal qualities, 

| including the low tones, hitherto difficult. To hear this 

_ remarkable cone is to wonder at its very low price. Just 
| hear it—you will be delighted. 


. Beautiful in appearance, too. Antique bronze finish. 


_ Adjustable, Fifteen inches in diameter. 
Br Acoustics by 


means the ultimate in reproduction 


. ~ 
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PERMANENT PLATE POWER 


Steady “B” power without batteries 
Pure full tone is possible only with “B” voltage kept constantly up to 
standard; All-American “Constant-B” gives zt to you 


OU’VE had your “B” battery troubles; every- 

body has. Here’s a permanent end to them— 
install an All-American “Constant-B,”’ attach it to a 
light socket, and turn on the switch. You get a 
dependable, permanent supply of uniform, constant 
plate current; insuring full, pure tone. 

There’s no acid to ruin things; no annoying hum. 
Andall insideunits are permanently sealed 
against atmospheric conditions. 

“Constant-B” has taps for 135, 90 and 
67% volts; and a 10 to 60 volt tap 
varied in output by a “Detector” control. 


PRICE 


$37.50 


Complete with 
Raytheon Tube 


ALL-AMERICAN RADIO CORPORATION 
4207 BELMONT AVE., CHICAGO, U.S. A. 
Station WENR—266 Meters—is owned and operated by the All-American Radio Corporation 


Tune them out and KEEP them out 
STATION 


with Filtrola ELIMINATOR | 


This attractive compact unit, complete in 
itself, makes it a simple matter to tune out ia- 
terfering stations you don’t want—even the 
most powerful. No tubes, batteries or other 
units to install. A typical All-American product 
in its precision and quality of workmanship. 


The ‘‘High-low” switch insures uniform voltage, re- 
gardless of the number of tubes used; “Low ’’for 2 
to 5 tube sets, “ High” for sets with 6 tubes or more. 


‘Constant-B,” after passing the highest labora- 
tory tests, carries the seal of approval of the Popular 
Science Institute of Standards and other testing lab- 
oratories. It measures up in every way to All-Ameri- 
can’s high standards of painstaking work- 
manship and satisfying performance. 


Descriptive folder qnd interesting booklet showing 
how to build a “B” Power Supply similar to “‘Con- 
stant-B’’ sent free on request. Specify bulletin B-82. 
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Price $15 
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AN EARLY EXPERIMENTAL MODEL OF THE NEW LC-27 


This was one of the first models of the new set to work without balleries of 
any kind. A is the resonator for the antenna, B, the main tuning dial; 
C, the large power tube and D, the filter for the “B” and “C” currents. 
E is the transformer that furnishes the energy from the lighting lines, 
F, the automatic relay that causes the whole set to turn “on” and “off” 
with one switch and G, the unit that transforms energy from an alternat- 
ang current to a direct current for lighting the filaments of the first four 
tubes. The last tube uses alternating current for the filament circuit. 


Just a few days before these para- 
graphs were written, the publisher of 
PoruLak Rapio invited a group of eight 


friends to his home in New Rochelle, | 


New York, to hear. the first demonstra- 
tion of the new LC-27 Receiver to be 
given to others than the staff of this 
magazine. 
Ed 

THESE eight guests were all experi- 
.enced radio fans; some of them not only 
owned several receivers but had built 
sets themselves. .And all of them were 
business men. Two were bankers, two 
were manufacturers, one was a whole- 
saler, one a publisher, one a stock 
broker and one was a retired capitalist. 

* a f 


Tue purpose was to get the frank, 
unbiased, but intelligent opinions of 
men truely representative of the general 
radio public on this new set, operated 
under typical home conditions, rather 
than that of experts testing under lab- 
oratory conditions. The test was 
drastic to an extreme. | 
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Tae Technical Editor of PoPuULAR 
Rapio tuned in on the laboratory 
model of his new development, the 
LC-27—obtaining the necessary elec- 
tricity by simply plugging in on the 
ordinary AC electric light circuit, with- 
out the aid of any batteries at all. 

* ae 


Tue demonstration lasted two hours. 
At the end of that period every one of 


the eight guests volunteered the in- 
formation—and volunteered it with 


genuine enthusiasm—that the LC-27. 


furnished the best radio reception they 
had ever heard. There was no excep- 
tion. 
* x 

Tuts remarkable new receiver, which 
is still in course of development by the 
PorutaR Rapio Lasoratory, will be 
announced at greater length in the 
September number of this magazine. 
And it will be described in complete de- 
tail, with full specifications, in the 


October issue. 
* $ 


In the meantime the general character 
of the LC-27 may be summarized as 


follows: 
wk * 


1. It operates from the alternating cur- 
rent house-lighting line; 

2. It requires no “A,” “B” or “O” 
batteries; | 

3. It uses three UX-201-a tubes; one 
UX-200-2 tube and one UX-210 
power tube; 


desired; 

. It tunes from 200 to 550 meters; 

. It utilizes simplified control; 

. It is non-regenerative; 

. It contains a non-distorting power 
amplifier; 

. It utilizes a higher ratio of induct- 
ance to capacity than heretofore 
used for tuning; 
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. It may be used with batteries if 


10. It has adequate selectivity for 
elimination of interference; l 


11. It is not too selective, so that side 
bands are not skimped; 


12. It may be used with any type of 


antenna; 

13. It may be used without any antenna 
at all; 

14. It is equipped with non-dislorting 
volume control, so that signals may 
be cut down to a whisper; 

15. It produces enough volume, without 

- distortion, to fill a large hall; 

16. It is of such high sensitivity as to 
produce good volume on distance 
reception; 

17. It causes no squéals, howls or radia- 
tion. 

x * 
In Dr. Norman Thomas’ article on 

“Radio Censorship” on page 335 of this 

number of Porputar Rapio the author 


quotes Mr. Donald Flamm who, while _ 


connected with WMCA, withdrew the 
invitation to Dr. Thomas to broadcast 
from that station. When the Editor 
showed the proof of this article to Mr. 
Flamm he replied in part as follows: 

* * 


“I was at all times a guest of WMCA. 
The people whom I invited to WMCA 
were, in turn, my guests. To invite a 
guest who is likely to prove embarrassing 
to your host is a violation of the ethical 
code. 

* * 

“Dr. Tuomas presented me with a 
copy of his proposed talk. When I had 
the chance to read it, I realized that the 
guest I had selected might prove to be 
an embarrassing one, and that it was 
my duty to consult my host, Mr. Gill- 
iam, the director of WMCA. | 


k a 


“Mr. GILLIAM suggested that I ask 
Dr. Thomas to defer his talk until both 
sides of the subject he proposed to talk 
upon could be presented in the form of a 
debate. Dr. Thomas insisted upon 


setting a definite date for the debate, 


but that was impossible as we did not 


know at the moment whom we could 


get to represent the other side. .. . 
E * 


“Dr, Tuomas has stated on several 
occasions that the ‘controversial nature’ 
excuse is always used by broadcasting 
stations whenever they want to bar 
radical speakers. This does not coin- 
cide with my experience. In proof, I 
need only point to my introduction to 
the radio audience of Mr. Urbaine 


Ledoux, better known as ‘Mr. Zero,’ 
one of the most radical speakers of our 
day.... 


3 
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Editor, Porpunar Rapio 
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- From a photograph by Foto Topics of Mr. David Loewe (left) and Dr. Lee De Forest 


What Popular Radio Has Done for the Radio Industry 


“PoruLAR Rapio has consistently and courageously upheld the best engineering 

practices and the soundest scientific principles in radio, advocated the use of only 

the most approved of radio apparatus, contributed materially to the development 

the radio art, and in many other ways assumed a leading pari on the build- 

ang up of the industry. For this invaluable service the gratitude of both the radio 
public and the radio industry is due.” 
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Ghe OUACK DOCTORS 


of RADIO | 


To the edges of every science there clings a fringe of fakers 
who seek to capitalize the popularity of science to delude and 
defraud the inexperienced. Innumerable medical and financial 
‘quacks have claimed the benefit of radio science in their foolery. 
Poputar Rapio believes that it is a duty both to radio and 
to the public to help expose this radio quackery; to this end 
it asked Dr. Free to prepare a series of two articles of which 


HE human mind delights ta be- 
lieve something that is “marvel- 
ous.” Barnum said that the people 
like to be fooled. - He might have gone 
farther. They like still more to be 
fooled scientifically. There is no scien- 
tific theory, no matter how utterly un- 
believable, but that it has commanded 
the support and advocacy of someone— 
usually of many someones. | 
Quacks and fakers exist everywhere, 
but there are more of them on the 
fringes of science than anywhere else. 
Radio has been an especially fertile 
field for quackery. Radio itself is so 
marvelous, so utterly unbelievable until 
one has grown used to it, that almost 
any extension of its realities seems rea- 
sonable. When one really can sit down 
at an instrument and listen to someone 
who is talking a thousand miles away 
it seems equally easy to believe that one 
might listen to the inhabitants of Mars 
or even to the spirits of men long dead. 
Quacks have not overlooked this oppor- 
tunity. From the earliest days of radio 
there have been fakers who used its 


this is the first. 
By E. E. FREE, Ph.D. 


apparatus and its terminology to im- 
press their victims and to extract money 
from the unwary. 


The Great Electronic Reactions Fake 
Devised by Dr. Abrams 


An example is the great Abrams fake, 
a piece of quackery which fooled many 
and which is still by no means dead, 
although its inventor is. 

Dr. Albert Abrams was a physician 
of San Francisco, a skillful and well 
educated man, for years a well-known 
and reasonably respected practitioner of 
orthodox medicine. About ten years 
ago Dr. Abrams fell from the grace of 
orthodoxy. He evidently read a book 
on the electron theory, which was just 
then being formulated. He imbibed the 
words of this book, as a drunkard im- 
bibes alcohol. Immediately he began 
to emit their aroma. Already he had 
invented a medical procedure called 
“spondylotherapy,’”’ which seems to 
have been a method of diagnosis by 
feeling the spine with the fingers. This 
word was a good one but the doctor 
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found one that suited him better. 
He invented what he called his “elec- 
tronic reactions.” 
These mysterious reactions were a 


‘`. combination of electronic forces with a 


still more mysterious variety of radio 
waves, a variety so mysterious that it 
never even acquired a name. ‘The 
Abrams procedure of diagnosis made 
use of two electric machines like ordi- 
nary resistance boxes, which, indeed, is 
exactly what they were. Together with 
these boxes there was a kind of fixed 
condenser, some wire and a human 
body. The human body was called the 
“subject.” It was on the bared ab- 
domen of this subject that the “reac- 
tions” were made apparent. 

A drop of blood was taken from the 
patient, placed on a bit of filter paper 
or blotting paper and inserted between 
the plates of the fixed condenser. The 
terminals of the circuit were connected 
to the subject. Sometimes only one 
terminal was connected, the other one 
being left free in the air. The switches 
or plugs of the resistance boxes were 
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set at specified values. Hard spots were 


then supposed to appear on the abdomen 
of the subject. 

These spots: indicated,. by their ap- 
pearance and position, whether the 
blood_sample contained the indications 
of this or that disease. 


The connection of all this with radio 


appeared in the explanation. It was 
said that each disease gave off or pos- 
sessed—Dr. Abrams was never very 
clear about this—certain varieties of 
electrons. These electrons had definite 
emanations, apparently conceived as 
some variety of ether waves. These 
waves, quite analogous to radio waves, 
were supposed to follow the wire, pass 
through the resistance boxes and affect 
the stomach of the subject. 


To any experienced radio man this. 


was the completest nonsense. For one 
thing, there was no source of energy in 
the circuit, unless it be supposed to be 
supplied by the human subject. The 
metallic circuit was not complete. The 


resistance boxes, which were supposed’ 
to determine which “electronic” influ- : 


ence was operating, altered the “circuit” 
‘in ohmic resistance. only, not in any 


factor which would have affected radio“, 
waves even had they been present. And . 
finally, it was shown by innumerable 


; 
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Kadel & Herbort : 


‘touch the skin; the other electrode is he 


tests that no perceptible electric energy 
of any kind was flowing in the wires of 
the apparatus. The only real element 
of radio in the Abrams procedure was 
in the words. cn | 

For a time the Abrams fake com- 
manded the interest of many honest 
men. Among so many modern marvels 
anything might have merit. A number 
of reputable practitioners took it up. 
It was seriously investigated by a score 
or more of scientific and medical agen- 
cies. The result was- its complete ex- 
posure. It is possible that Dr. Abrams 
was a fool rather than a knave. Be 
this as it may, he was not a.discoverer. 
He invented-nothing but words.. 


The Wonders of ‘“‘Chromotherapy”’ 
for Curing Ills - 
` With the death of-Dr. Abrams some 
two years ago his cult declined but it 


has left-a. brood of successors. .One of 


these is what is called “chromotherapy.” 

This, too, makes use of the terminol- 
ogy of science, especially of radio 
science. Its basic principle is that light 
rays of different colors, as well as 
other -forms of. ether-wave radiation, 
control the human body and all its 
humors’ arid diseases. For.some dis- 


eases the patient is advised- to bathe 
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_his body in green light, for others purple 


light is prescribed. Some practitioners 
go so far as to consider ‘the light bath 
unnecessary. All that one really needs 
to do, they. say, is to look at the light of 
the proper color. Even a ‘handkerchief 
of the correct hue, taken out and 
flecked once in a while before the eyes, 
may suffice. This last procedure, how- 
ever, is frowned upon by the majority 
of the chromotherapists. It is too easy, 


perhaps for a patient to give this treat- 


ment to himself. An expensive lamp in 
a properly impressive office, full of elec- 
trical gadgets, is to be preferred. It is 
more profitable. 

These chromotherapists have made 
good use of a radio dictionary. Pros- 
pective patients are assured that each 
disease has its peculiar “spectral fre- 
quency.” This can be attacked by 
“chromatic interference.” A proper 
“resonance”’ of the disease and the out- 
side application is necessary. The light 
rays are “amplified” by passing through 
the color filter. Just how a ray can be 
“amplified” by a process which actually 
reduces its total intensity is not ex- 


. plained. 


Perhaps the greatest sin of thechromo- 
therapists is that they have borrowed, 
without any warrant whatsoever, the 


| What an Abrams Diagnostic Outfit Looked Like 
Here is the “subject” on whose abdomen the “reactions’’ are being felt by the diagnostician. 
The assistant at the right is operating the pair of resistance boxes; the small round box at the 


left of the resistance boxes is the fixed condenser between the plates of which the sample of 
blood is inserted. One electrode is applied to the subject’s forehead, but usually does not 


by the subject against his side. The third electrode, 


which the nurse is applying to the subject’s lip is not a usual part of the Abrams ota ay 
- Permanent magnets are placed in certain positions on the floor, yellow light is to be avoided, 
and there are many -oiher detailed requirements, many of which are different for every two 


practitioners of the cult. 


_ ‘ceived, 
patients. For their methods, however, 
.we can have no kind words. To imagine 
that the tint of a colored lamp will 
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real truth that lies in the use of sun- 


light, of the heat rays and of ultra- 
violet. light. These varieties of ether 
waves are well known to have effects on 
the human body, some of them bene- 


ficial. Sunlight has been a familiar cura- 


tive agent for many generations of man- 
kind. The newer ultraviolet rays, pro- 
duced by mercury vapor lamps burning 
in tubes of fused quartz, have been 
found beneficial in certain cases and are 
in daily use by many physicians. 


All this, as well as the proved facts | 


of radio, the chromotherapy fakers have 


turned to account. It is too severe, per- 


haps, to call all of them fakers, for 
some, undoubtedly, are honestly de- 
equally deluded with their 


frighten off the germs of disease is as 


foolish -as it would be to believe that 
-actors turn into heroes or into villains 


when they assume their coats of grease 
paint. 
The -dangerous aspect of all these 


-pretended “‘scientific”’ curative cults is 


not only that they take money uselessly 
from their victims but even more that 
they may delay and impede the treat- 
ment of some really dangerous disease. 


“With people who merely imagine that 


they are sick—said to be, more than 
half of the persons who consult. phys- 
icians—it does not matter a great deal 
whether they receive encouragement 
and a tonic from their own orthodox 
physician or whether they are “cured” 
by a dose of rays having the latest fash- 
ionable shade. In either case the cure 
—like the disease—is a mental one. 

But it is different with persons who 
are suffermg from an acute germ in- 
fection or from some real affliction like 
cancer or tuberculosis. It is a part of 
the duty of every radio expert, T sub- 
mit, to tell such persons the truth about 
“electrons” and “radiations” and the 
other words so glibly misused by the 
quacks. The flavor of science is an 
impressive flavor. It is an obligation 
of the radio public and of others who 
really understand these words to see that 
this flavor is not used to mask things 
that are really social poisons. 


The Harpies Who Employ Radio for 
“Communing with the Dead” | 


Outside the field of health and medi- 
cine radio has provided other opportuni- 
ties for quackery. One of the most 
despicable is that of the harpies who 
prey on the desires of those recently 
bereaved. It is natural for the human 
mind to seek comfort, to wish to be 
assured that loved ones who have died 
are still alive somewhere, still to be met 
in the hereafter. This has provided, 
for centuries, an opportunity for fake 


Raffalovich, Paris © 


Applying the inert “Radiation Preventer’ 


A chemical. 
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nosirum, recently exploited in France, was applied to the l 


skin in order to prevent the escape of some mysterious “radiation” 

from the body. This was supposed to conserve bodily strength. ae 

crucial place to apply the material was said to be the back o of the neck 

An appreanon here would frequenily operate to prevent “radiation” 
from the entire body. 


spiritualists, for fortune tellers and for 
a thousand other types of what I might 
call “spiritual quacks,” to distinguish 
them from the medical quacks. 

Radio has its share of these. One of 
the most frequent is the claim to be 
able to communicáte with the dead by 
radio. Instances haye turned up in a 
dozen cities in the past two years. 
Radio apparatus lends itself easily to 
such deception. It is not difficult to 
construct a receiver which is connected 
with no wires but which will speak, ap- 
parently by some mysterious influence. 
The “influence’’ is, of course, merely a 
low-powered transmitter in the next 
room. Thus the voices of the supposed 
dead have thrilled thousands of deluded 
listeners, a confederate at a peep-hole 
somewhere supplying the necessary 


voice. In one of the first issues of 
PopuLakR Ranpio, the distinguished ma- 
gician Mr. Harry Houdini, described 
some of the fake devices invented for 
this purpose, devices in which radio 
plays an essential, although regrettable, 
part. 

In spite of frequent exposure, these 
delusions continue. Only last Septem- 
ber, a meeting of spiritualists in Paris 
proposed and instituted a scheme for the 
construction of radio receivers with 
which it was proposed to communicate 
with the dead. In April of this year, a 
spiritualist of Chicago exhibited a 
“radio box” to which three persons had 


-to be attached to provide the necessary 


“force emanating from the organisms.” 
When thus provided with the three 
living force-producers, the mysterious 
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box delivered itself of messages sup- 
.posed to come from the land of the de- 
parted. : 

The radio scientist need not concern 
himself with the reality or non-reality of 
a spiritual existence. The thing he 
does need to consider is the use of these 
radio devices, and, as in the case of the 
health fakers, the use of radio terms 
and expressions, in order to prey upon 
the most sacred hopes of the human 
mind. Catching spirits for private 
profit is a despicable business at best. 


å 
Froma photograph mado for POPULAR RADIO 
A Radio Apparatus for “Spirit Messages” 


Although some honest investigators have made experiments, the applica- 
tions of radio to psychic matters have been mainly at the hands of the 


Jakers and quacks. 


Let us not allow it to be done with a 


radio noose. 


The Illusion of ‘“‘Persecutions’’ by 
Radio Waves 


Another delusion which has grown 
more and more prevalent since the in- 
troduction of broadcasting is that of 
persecution by means of radio waves. 
Many persons of feeble mentality have 
acquired the idea that radio waves sent 
out from the minds of evil individuals 
or even from the broadcasting stations 
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Trials honestly made have failed to detect the 


slightest evidence of psychic influences on radio reception. 
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are able in some mysterious way to cause 
illness or mental distress. I have been 


told by two persons, both obviously © 


abnormal mentally, that the radio 


waves were “twisting” their internal - 


organs. The real trouble, in both in- 
stances, was undoubtedly no more than 
plain old-fashioned indigestion. What 
the patients needed was a good digestive 
pill, not a radio expert. 

In at least one instance which has 
come to my notice, this delusion was 
put to use by a faker to extract money 
from the victim. This quack encour- 
aged the idea that the radio waves were 
doing internal harm. He prescribed a 
daily—and costly—treatment with his 
“radio opposer.” Also he supplied some 
pills which tasted like bicarbonate of 
soda, and doubtless were. nothing else. 
Of course, the patient recovered. The 
pills alone would have seen to that. 

Such fakes are doubtless common. 
It is part of the duty of those who really 
know something about radio to see that 
such delusions are stopped, to teach the 
public that radio waves never caused 
internal “twistings” or any other dis- 
order of the human body. 


Facts and Fancies Concerning the 
“Death Rays” 


' There was an epidemic of such delu- 
sions two years ago, after the publicity 
given to the supposed ‘‘death rays,” 
rays said to operate by some radio 
principle. There do exist, of course, 
such things as violent electric dis- 
charges, some of them in the form of 
short-distance beams or rays. Dr. W. 
D. Coolidge, of the General Electric 
Company, has induced intense streams 
of electrons to leave the vacuum tubes 
in which they are produced and to come 


out for a few inches or even for a few 


feet into the air. This makes a “death 
ray” of asort. Dr. Coolidge can kill a 
mouse with it. But it is a far cry from 
such laboratory experiments to the 
claims of inventors who prepose to an- 
nihilate cities or to destroy armies by 
intense beams of destructive energy 
sent by radio or otherwise. 

Still more nonsensical is the claim to 
be able to damage or annoy persons by 
“death rays” emanating from the eye 
of an evil adept in the art. This is no 
more, really, than the ancient fable of 
the mythical beast who could kill with 
one glance of its eye, or the less ancient 
belief in the “evil eye.” Let us sec to it 
that radio is not used any longer to sup- 
port these long-exploded superstitions. 


A Curious Nostrum for Preserving 
Strength by Reducing the Body’s 
“Radiation” 


A curious form of radiation fake 
turned up last year in France. This was 
a chemical supposed to be rubbed on 

. (Continued on page 354) 
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for obtaining these fundamental fre- 
quencies that is available to radio lis- 
tenersis found in the signals from certain 
transmitting stations known as “Stand- 
ard Frequency Stations” which are 
listed | monthly i in the Radio Service Bul- 
letin. * — 

This article describes the utilization 


of known frequencies and a description - 


of a method. for obtaining harmonics 
from them. 

Many experimenters hesitate to use 
harmonics because the process appears 
to be rather complex. It is true that 
this work requires some time `. and 


patience but if it is undertaken with a 


knowledge of the principles involved 
and if proper methods are employed it 
will not be found difficult. One will 
find that-this study of harmonics opens 
up a fascinating field of experimenta- 
tion. 
The discussions in this article are 


based upon “kilocycles” rather than 


“meters.” The reason is that this usage 
is much simpler. In case conversions 


are required they may. be readily made 


by dividing 300,000 (299, 820 for greater 
accuracy) by the given value of kilo- 
cycles.or meters.t 

Assuming that kamon are re- 
quired for a frequency-meter calibration, 
the first step in obtaining them involves 
the reception of a known frequency from 
a transmitting station. The receiving 
set (Figure 1) may or may not be of a 


type which can be adjusted to generate 


(oscillate). The generator should be of 
sufficient power to satisfactorily operate 
the resonance indicator of the frequency 
(Generator A, Figure 1. Gen- 
erator B is ignored for the present). 


How the Apparatus Is Set Up 


The generator is placed a distance of 
from two to six feet (depending upon its 


frequency meter is placed sufficiently 
close to the KOR to obtain satis- 


te conversion tables may be obtained 


; ccura 
ifor five cents from the Supt. of Documents. 


power) from the receiving set and the | 


factory resonance indication. . This 
ideal. arrangement . could not be shown 
exactly i in Figure 1, ong to difficulties 
in photographing. 

The receiving set is tuned to the 
transmitting station and the generator 
is adjusted exactly to this frequency by 
the “zero-beat” method, care being 
taken to see that the beat: is not produced 
by he receiving set itself being adjusted 
to generate or “oscillate” and thus produce 
radiation. 

The received frequency may now be 
transferred to the frequency. meter to 


supply a calibration point or to: check a ` 


previous calibration. This is done by 
adjusting the frequency meter to secure 
a maximum deflection of its resonance 
indicator while observing the following 
precautions to insure minimum error: 

: (1) By avoiding coupling between the 
generator and the frequency meter 
which is close enough to cause a.reactive 
effect that is sufficient to throw the 


generator off zero-beat. (In some cases, 


particularly with a low-power generator, 


this reactive effect will cause a slight 


deviation from zero beat but this may 
be corrected by a slight readjustment of 
the generator.) 

(2) By the observer placing himself 
as far as possible from .the apparatus, 
thus reducing. the body-capacity effect 
to a minimum. 


The Zero-beat Process . 


In this process of obtaining zero-beat 
with the frequency from a distant trans- 
mitting station, it will be noticed that 
the tuning of the receiving set has no 
effect upon the accuracy of the zero- 
beat adjustment. The receiving set 
merely serves to collect a sufficient 
amount of power from the transmitting 
station so that the beat note produced 
by the interaction of the local generator 
and the received frequency may be de- 
tected and made audible. Except in 
the case of a local station, it is of course 
desirable to tune the receiving set so 
that a beat of maximum intensity is 
obtained. If this beat is produced ‘by 
the carrier wave of a broadcasting 
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station, identification may be more dif- 


ficult than in the case of a beat obtained 


from a standard frequency signal. In 
the former case, as:an aid in identifying 
the broadcasting station, it will be 
noticed that the modulation is badly 
distorted. 

After thus obtaining known frequen- 
cies, the method of harmonics between 
two generators (see Figures 1 and 2) is 
used to give numerous other frequencies. 
Both generators should have sufficient 
power to satisfactorily. operate the reson- 
ance indicator of the frequency meter. 
If this is not possible, the required 
frequency may be transferred to the 
frequency meter after'it has first been 
transferred (by the zero-beat method) 
to the generator of higher power. In- 
creasing the plate voltage of a generator 
which is equipped with a dry-cell tube 
will, often give sufficient power.. 


The Use of the. Chart | 


The -chart (Figure 2) suggests the 
method of obtaining numerous fre- 
quencies by means of harmonics. be- 
tween two generators. Two facts about 
this chart should be mentioned:at the © 
outset: 

First, the chart shows the method 
only and therefore gives only a. few of 
the numerous frequencies possible to 


obtain between the limiting values ~ 


shown (500 and 2,000 kilocycles). 

Second, although harmonics are used 
to obtain new settings of the generators, 
the fundamental frequencies only are — 
transferred to the frequency meter. 

‘The fundamental frequencies of gen- 
erator A are indicated in large circles 
with “‘A” in the center; harmonics are 
indicated in smaller circles. The fun- 
damental frequencies of generator B are 
in large squares with “B” in the center; 
harmonics are in smaller squares. Ap- 
proximate wavelengths are shown in 
parentheses. 

The greatest accuracy will result from 
this work by making as few changes as 
possible in the generator adjustments, 
particularly in the adjustment of gen- 
erator A, that gives the initial fre- 


FIGURE 1: The receiver to be calibrated is placed at the left; generator A is then adjusted to 
The wavemeter at the right is used to obtain the calibration point or to 


zero beat with the set. 


to determine. another frequency. 


check dea calibrations; generator B is used to produce the i aed beat that ts employed 
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quency. Hence the procedure will be 
carried out with this idea in view. 

It is assumed than an initial fre- 
quency of 1,000 kilocycles has been 
obtained on generator A by adjusting 
to zero-beat with the frequency of a 
distant transmitting station as. tuned 
in on the receiving set. This frequency 
is transferred to the frequency meter, 
(arrow No. 1). 

Generator A is also producing harm- 
onics (2,000, 3,000 and more kilocycles) 
which are exactly two times, three 
times and so on, the fundamental fre- 
quency of 1,000. It is customary to 
call the fundamental frequency (in this 
case 1,000) the “first harmonic.” The 
second harmonic is then 2,000, the 
third harmonic is 3,000, and so on. 

Applying these ideas to wavelengths, 
the fundamental of the generator is 300 
meters, the second harmonic is 150, the 
third harmonic is 100, and so on. 

If generator B is now adjusted near 
the fundamental frequency of A, a beat 
note with a pitch corresponding to the 
difference in frequencies of A and B will 
be produced in the headphones in the 
plate circuit of either generator or in 
the phones connected to the receiving 
set. This beat is produced by the 
fundamentals of the two generators; 
hence the frequency of B is increased to 
very nearly 2,000 until a second beat 
note is heard. This is caused by the 
second harmonic (= 2 X 1,000) of A 
beating with a new fundamental (2,000) 


INITIAL 
FREQUENCY 


ATH HAR. 
3000 
(100) 


of B. B is now adjusted to exactly 
2,000 kilocycles by zero beat and this 
frequency is transferred to the frequency 
meter (arrow No. 2, Figure 2). 

The frequency of B is now decreased 
to 500 kilocycles (arrow No. 3, Figure 
2) and a zero-beat obtained between the 
second harmonic of this frequency and 
the initial frequency of 1,000 kilocycles 
from generator A. To obtain a new 
fundamental frequency of 750 kilocycles 
(arrow No. 4, generator B), a zero-beat 
is obtained between the third harmonic 
of A and the fourth harmonic of B. 


A Check on Accuracy 


Generator B may now be set to 1,500 
kilocycles (arrow No. 5) and after this 
frequency is transferred to the fre- 
quency meter, generator A is thrown 
slightly out of adjustment and again 
set to zero beat (arrow No. 6) thus 
duplicating the initial frequency. 

It is an excellent plan to duplicate 
frequencies in this manner as a check. 

Again leaving generator A at 1,000 
kilocycles, B is once more adjusted to 
2,000 kilocycles and generator A is 
readjusted for a new fundamental of 
666.7 kilocycles (arrow No. 7). This 
frequency may be selected as a new 
starting point, comparable to the in- 
itial frequency of 1,000 kilocycles, and 
a repetition of the process just de- 
scribed may be made. Another funda- 
mental frequency which would be very 
good for this purpose is shown by arrow 
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A SKELETON CHART OF HARMONICS 


Fiaure 2: A general idea of how harmonic heterodyning is used to 
produce new frequencies should be easily obtained from this chart. 
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No. 8, and the method of obtaining it is 
similar to the method of obtaining the 
666.7 kilocycle frequency. 

A brief reference to the procedure 
described above shows that four fre- 
quencies were obtained from generator 
B without disturbing the initial setting 
of A. Two of these frequencies (arrows 
2 and 5) are higher than the initial fre- 
quency of 1,000 kilocycles, while the 
other two (arrows 3 and 4) are lower 
than the initial frequency. This sug- 
gests a possible variation in the pro- 
cedure according to the required fre- 
quency values. Arrows 7 and 8 suggest 
satisfactory values of new initial fre 
quencies; arrow 6 represents a check 
upon the initial frequency of 1,000. 

The process of obtaining harmonics 
may—at least theoretically—be con- 
tinued indefinitely, subject to the limita- 
tions in frequency range of the gener- 
ators. Actually, the higher harmonies 
become rather too weak to be readily 
detected. 

This work gives greater accuracy # 
the harmonics are obtained immediate 
ly after the generator is set to zero-beat 
with the received (initial) frequency, af; 
condition assumed in the descriptions 
given above. This may not always be 
possible, as for instance in the case of 
standard-frequency signals when a num- 
ber of successive frequencies are being | 
received. In this case the following 
procedure may be used: 

The frequency meter is carefully 
tuned to the generator (set to zero beat) 
until a mean of several settings is ob- 
tained. Other known frequencies may 
then be recorded in the same manner. 
Later, when the method of harmonics 
is applied, these frequencies are re- 
produced in turn on the generator by | 
tuning it to the frequency meter ad- 
justed to the predetermined settings. 

A check on the accuracy of adjust- 
ment of the generator is obtained by 
retuning the frequency meter and 
reading the setting. 


An Approximate Calibration Should 
First be Obtained 


Before undertaking the experiments 
described above an approximate cali- 


` bration should be obtained for each 


generator, as the lack of such makes it 
difficult to locate harmonics. 

These calibrations may best be given 
by curves plotted with frequencies (or 


wavelengths) against condenser settings, 


using one curve for each generator coil. 
Points for these curves may be obtained 
by tuning the generator to zero-beat 
with the known frequency of a trans- 
mitting station as tuned in on the re 
ceiving set, by employing harmonics be- 
tween generators using the ideas sug 
(Continued on page 356) 
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HERE is a real chance for the experimenter to cooperate with the 
Army scientists in solving one of the unexplained mysteries of radio. 


WAVE 
LENGTH 


From a photograph made ta PoruLak RADIO 


HERE IS THE PROBLEM IN A NUTSHELL: 


"i . What causes the increase. of current in the antenna of a short-wave transmitter as the human 
body moves away from it, reading its maximum pene at one-half wavelength intervals? - 


Does the Human Body ‘Reflect’ 
Radio Wavesr 


While working with short wavelengths, Major Mauborgne has ob- 

served a peculiar phenomenon that has not yet been fathomed. In 

this article he invites amateurs to conduct similar experiments and 

to report their observations to him at the Signal Corps Laboratory 
at Washington, D. C. 


By MAJOR J. O. MAUBORGNE, U.S.A. 


N the practical operation of short hundred meters, while enjoying certain and the so-called “skip distance” effect, 
wave apparatus by amateurs and advantages not obtainable with longer which precludes reception within a given 
others, various phenomena have been waves, meets with certain difficulties. area of a transmitting station that em- 
observed, from time to time, that show Some of these difficulties, for example, ploys certain waves: 
that operation in the region below one are the “shifting” and “fading” effects, - Attempts to work below fifteen meters 
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ANTENNA 


THE SHORT-WAVE TRANSMITTER 
USED IN THE EXPERIMENTS 


Fraure 1: The antenna is made of a tele- 

scopic brass rod which permits the adjust- 

ment of the antenna wavelength. L, L1 and 

L2 are inductances which are made of single 

turns of small copper tubing; M is the an- 

tenna ammeter; and C and'C1 are variable 
tuning condensers. 


are found to involve still greater dis- 
advantages on account of the apparently 


- erratic behavior of these short waves, 


and because of the peculiarity of being 
reflected, refracted, or absorbed by 
almost anything which they may strike. 
, The shorter the wave, the more easily 
perceptible do these effects become. 
Until many more experiments have 
been made to determine the sources of 
the erratic behavior of waves of this 
short length, proper corrective measures 
cannot be taken to put very short waves 
into daily practical use. 
The author, while making experi- 
ments, with a transmitter that operates 


between three and five meters, and 


using an antenna operating at its funda- 


mental, has observed the curious phe- 
nomenon that the human body, or a suit- 
able metallic plate, if steadily moved 
away from a transmitter such as is here 
described, will produce an increase of 
current in the antenna, as the body 
reaches points distant from the antenna 
equal to one-half the. wavelength, one 
whole wavelength, or one and one-half 
times the wavelength. 


The current change in the antenna as" 


shown by the antenna ammeter might 
have been thought due to the effect of 
“body capacity,”. if the effect had been 
observed only when the body was rather 
close to the transmitter. ` 

One might well argue that the ap- 
proach of the body, particularly when 
we consider how short the wave is and 
therefore how easily influenced it is by 
small capacity changes, might have had 
the effect of changing the capacity of 
the antenna, either throwing the an- 


tenna circuit into or out of tune: How- 


ever it is to be especially noted that par- 
ticular care was taken first to put the 
transmitter proper into resonance with 
the antenna, with all persons removed 
at considerable distance from the set. 
This was accomplished by long control 


. cords by which the coupling and wave 


length were changed by an assistant 
stationed about eleven feet from the set. 

After the apparatus had been adjusted 
in this manner for maximum radiation, 
and a human body approached the 
transmitter at distances from ‘eight 
meters to two and four-tenth meters 
away, it became evident that capacity 
effects at such distances were so slight 
as to be entirely negligible. 

The only possible explanation of the 
remarkable increase in the antenna cur- 


rent over that existing in the set when 


tuned in the manner described, is that 


the extra current was due to reflection — 
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from the body back to the set. 
.This current in repeated tests of the 
particular apparatus used showed a 
nine percent increase in the antenna 
current when the body: was at the dis- 
tance of half a wavelength from the 
transmitter. 
The particular apparatus used is 
shown in the accompanying illustrations. 
The accompanying circuit diagram 
(Figure 2) is based upon the description 
given in a 1924 number of L’Onde Elec- 
irique, by Commandant Mesny, of Paris. 
It is highly recommended for work down 
to about two and a half meters, when 
using 20l-a tubes in ordinary sockets. 
The inductances L and L; are similar. 
Each consists of a single turn, 3 in. in 
diameter, of small copper tubing. Each 
loop is tapped at the exact center, the 
grid coil tap connecting to the grid re- 
sistance of 5000 ohms. The other end 
of the grid resistance goes to the minus 
terminal of the filament. The center tap 
of the plate coil is tied to the positive 
pole of the “B” battery, the negative 
pole of which is connected to the nega- 
tive pole of the. “A” battery.’ The fila- ` 
ments of the.two tubes are in parallel. _ 
The “B” battery voltage for this ex- 
periment should be about 220 volts so 
as to give an antenna current of about 
160 to 200 milliamperes, as shown by 
the meter “M” in the antenna circuit. 
The antenna inductance, Lo, consists 
of a single turn 414 inches in diameter of 
small copper tubing, inductively coupled 
to the plate inductance. The antenna 
meter should have a range of 0 to 250 
milliamperes when using 20l-a tubes. 
The antenna and counterpoise each 
consists of small telescopic brass rod, 
about two feet long when telescoped. 
This telescoping feature permits the ad- 
justment of the antenna wavelength. 
The particular condensers used across 


A DIAGRAM OF THE TRANSMITTER WIRING | 


Fiaure 2: The electrical connections for the various instruments in 
he short-wave transmitter shown in Figure 1; the lettering of the in- 
struments is the same in both figures. This circuit will work down to 
21% meters with the ordinary 201-a tubes placed in standard sockets. 
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the grid and plate coils were General 
Radio Company’s 2-plate vernier con- 
densers. 

The entire apparatus, including the 
batteries, was mounted upon a movable 
table, to permit use of the set in various 
parts of the room. | 

In order to tune the set to the antenna 
without the operator being near the ap- 
paratus, long cords were attached to the 
plate coil and to the antenna coil. One 
coil from each passed directly to the 
hand of the assistant, while another 


cord from each passed to him by way 


of a screweye, so that the coupling 
between the plate and the grid coil could 
be changed—thus tuning the set and, 
also, making possible the adjustment of 
the coupling between the antenna coil 
and the plate coil. 

All this could be accomplished without 
requiring the assistant to move from his 
position, eleven or twelve feet away 
from the transmitter. 

In these experiments the set was. first 
roughly tuned. to the antenna: by the 
operator by hand. The coupling between 


the antenna coil and the plate coil was 
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HOW THE WAVES WERE MEASURED 


The method that was used to determine the wavelength, employed two parallel wires that were ` 

connected to the oscillator so that standing waves werè generated in the antenna and counter- ' 
porie: This method of wavelength measurement is remarkably accurate for determining the 

wavelength of very short waves: . 


made loose from the beginning; and, 
by varying the condensers across the 
plate and grid coils, the set was adjusted 
to. approximate resonance vi the 
antenna. . 

The operator then took up a poaition 
at a telescope placed about thirty feet 
from the transmitter. This telescope 
was trained upon a small mirror so 
placed as to reflect the image of the 
antenna ammeter into the telescope. 
In this way any variation in the an- 
tenna current could easily be read with 
the telescope. 

The assistant then- manipulated the 
cords until the observer at the telescope 
noted that the set was in resonance with 
the antenna, when a reading of the an- 
tenna current was noted. 

The assistant next left the control 
cords and took up a position near the 
transmitter, while the observer watched 
the changes in the antenna current as 
shown by the ammeter, as the assistant 


slowly backed away from the trans- 


mitter. 


The results were checked many times. | 
In each case the ammeter showed about — 
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nine percent increase over the normal 
current, when the assistant reached a 
position equal to one-half wavelength 
from the set, and further slight rises 
were noticed when positions one-wave- 
length, and one-and-one-half wave- 


length respectively were reached. 


Between these points the antenna 
current fell off to normal. 

While the assistant was standing at 
the half-wavelength point and a con- 
siderable increase in antenna current 
was noticed, another assistant was told 


_to go and stand by the first assistant. 


The result was a further increase in 
antenna, current as indicated by the 
ammeter. 

The actual length of the emitted 


wave was measured both by a wave- 


meter and also by putting up a pair of 
wires on which standing waves were set 
up by coupling the set to the wires, the 
antenna and counterpoise’ being re- 
moved, but the distance between the 
antenna coil and the plate coil being 
kept constant. The operation of deter- 
mining the length of the waves by the 

(Continued on page 360). . 
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Tre Acme 5-tube Reflex Receiver 


The Acmeflexz S2, employs 3 stages of RF (the last one, a reflezed stage) , a detector mii a 


stage of audio. 


This circuit is very selective and the volume that is ee {S Enormous. 


Popular Radio Circuits 


THE: Parts THat ARE USED IN THIS 


L- -Acme “D” Coil Unit (includes con- 
denser VC1); 


VC2—-Acme variable condenser, . .0005 ` 
mfd.; 


RFT1—Acme radio-frequency amplify- 
ing transformer, type R3; 

RFT2—Acme nig hed ag amplify- 

' ing transformer, type R4; 

AFTI and AFT2—~Acine audio trans- 
formers, type M 

VT1, VT2, VTS, VTE and VT5—Naald 
sockets, type 400; 


p>’ 


INSTALLMENT NO, 1 


GL—Daven grid-leak, .5 to 2 meg.; 

GC—Dub'lier condenser’ with grid- 
leak clips, .00025 mfd.; 

am a condenser, ‘type 640, .0004 


C2, C4 Dubilier condensers, .002 mfd.; 
C3—Tobe condenser, 2 mfd.; 
ans by-pass condenser, 1 


R1, R3—Acme otentiometer rheostats, 
6 and 2,000 ohm resistances; 
R2—Acme fixed resistance unit, 1 ohm; 


QO 
5 
- + 
| 
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RECEIVER ON 


S—Bradleyswitch; 

J—binding-posts for the loudspeaker 
tips are furnished on the battery strip; 

Loop—18 Milhenry Inductance. May 
be made by winding 92 ft. of loop wire 
(Litz), pancake style, on two crossed 

_ sticks, each 35 inches long. The sepa- 
raion o of the wires should be exactly 

Baseboard—7 by 23 inches, drilled for 
the instruments; 

Panel—7 by 24 inches. 
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The “Universal” Receiver 
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This receiver consists of one stage of tuned-radio-frequency, a regenerative detector and two 
stages of audio-frequency amplification; the Rice method of neutralization is used. Particu- 
lar note should be made of the use of low-ratio transformers in the audio stages for the best 
quality reproduction. The tubes that are used are of the UX-201-a type except for a UX-112 


in tube socket VT'4. 


Tue Parts .THat Are Usep, ın Tuts RECEIVER ARE— 


L1 and L2—General Radio coils, type 
277-D, (secondaries of L1 and L2 
tapped at 30 and 35 turns respective- 


ly ys 
VC1 and VC2—General Radio variable 
air condensers, .00035 mfd, type 


VC3—General Radio microcondenser, 
type 368; f 
or Electrad mica condenser, .00025 


d.; 
GL—Electrad grid-leak, 2 meg.; 
Cl—Electrad mica condenser, .5 mfd.; 
e poina mica condenser, .0001 


°) 


Ri—General Radio rheostat, 30 ohms, 
type 301; 


R2—General Radio rheostat, 10 ohms, 


type 301; 

R3—Amperite, No. 1A, or -ampere 
Brachstat; 

R4—Amperite, No. 112, or 14-ampere 
Brachstat; 

R5—Royalty variable resistor, 500 to 
50,000 ohms; 

VT1, VT2, VT3 and -VT4—General 
Radio sockets, type 156 or 349 UX; 

S—Yaxley filament switch; 

J—Yaxley open-circuit jack; , 

AFT1 and AFT2—General Radio audio- 


frequency transformers, ratio 2-1, 
type 285; 

Composition panel—7 by 18 inches; 
Baseboard (used as sub-base)—7 by 
1714 inches; . | 

Sub-base brackets (2 required); 


.Composition binding-post strip, 1 inch 


by 1) inches; 


General Radio binding-posts, Type 


138Z, (10 required); 

Small brass brackets for supporting 
coils (2 required); 

Brass bracket to support condenser VC3; 

General Radio dials, type 310 (2 re- 
quired). 
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-ONE OF THE WORLD’S GREATEST AUTHORITIES ON THE ATOM 


to one of the wor 


that every radio fan should know about. 


’s foremost authorities for a series 


In the drama o a rari the atom plays such a vital part that Poputar Rapio has turned 
of short, popular articles on this subject - 
Sir William Bragg of England is the Fullerton 


Professor of Chemistry at the Royal Institution and Director of the Davy-Faraday 


Research Laboratory. 


ARTICLE NO. 6 


TOM 


The Nature of Crystals: Metals 


Scientists believe that tremendous power lies hidden in the 
minute particles of matter known as atoms. In radio, power 
from the thorium atom activates the filaments of our vacuum 
tubes; and now scientists are wrestling with the problem of 
how ‘we can harness the immense energy in other atoms 


tó do our work. 


a By SIR WILLIAM BRAGG, K.B. E., D.Sc., F.R.S., MRI. 


HE use of metals has been one of 
the principal factors in the develop- 
rent of human activities. 

The beginning of the story is so far 
‘back in the ages that we can only make 
iguesses as to how men firs} made metal 
‘tools and weapons. Perhaps copper 
[was picked up in its native state and its 
‘weight suggested its effectiveness in a 
fight. Possibly it was afterwards dis- 
‘covered that copper could be smelted; 
and, again, there are various ways in 
which it might have been found that 
there was an alloy of copper and tin 
which was far harder and more service- 
able than copper alone; and so the’ Age 


‘of Bronze set in and lasted -many years. 


Iron came later, of course. From that 


time to this there have been workers in 


metal, forming important members of 
their communities. We have but to 


_ think of the magnitude of the metal in- 
dustries in this country alone to. realize 


how great a part the metals play in the 


‘life of the world. 


The properties of metals depend, in 
the first place, on the peculiar proper- 
ties of their atoms, and, in the second, 
on the arrangement of the atoms in the 
solid material; in other words, on the 
crystallization. The microscope has 
been applied to metallurgy for many 
years now; and it has helped wonderfully 


in its: development. Its chief revelation. 


is the importance of the crystalline con- 
dition, including the various types of 
crystal which a metal contains, their 
nature, their magnitude, and their rela- 
tive arranger. ent. 

It is characteristic of the atoms of 
metals that they very readily part with 
one or more electrons, so that a piece of 
metal, to a first approximation, may be 
thought of as a collection of atoms, 
closely packed ‘together, in’ form spher- 
ical or approximately so, and permeated 
by a crowd of electrons which ‘are not 
attached strongly to any particular 
atom, but which can wander about 
among the atoms like people in the 
rooms of a building. In this way, we 
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EXPERIMENTS THAT SHOW THE FUNDAMENTAL NATURE OF METALS 


In the illustrated articles which have already been published in Porputar Ranpio, Sir William Bragg 

abridged the first four of his six lectures delivered at the Royal Institution of London under the general 

title, “Concerning the Nature of Things.” The first five subjects were: “The Atoms of Which Things 

Are Made,” “The Nature of Gases,” “The Nature of Liquids” and “The Nature of Crystals: the 

Diamond,” “The Nature of Crystals: Ice and Snow.” The present article, illustrated like the others 

with diagrams representing the chief experiments performed during the lecture, deals with 
the nature of metals. 
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THE ARRANGEMENT OF ATOMS IN 
‘A PIECE OF IRON AT ORDINARY 
TEMPERATURES 


Figure 9: The change that occurs in iron 

when heated to about 780 Centigrade (the 

atoms then packing more tightly as in Figure 

10), is illustrated by the experiment shown 
in Figure 2 on the opposite page. 


have an explanation of the well-known 
fact that metals are conductors of elec- 
tricity. An insulator, such as ebonite 
or quartz, is, from this point of view, 
a body in which there are no electrons 
free to move when the electric force is 
applied. | 

Each of the atoms in a metal, consid- 
ered apart from its proper complement 
of electrons, is charged with positive 
electricity. It is not quite clear how 
they hold together. No doubt the elec- 
trons have a binding effect, being 
charged negatively; but the full explana- 


tion cannot be quite so simple as that. 


For we have to explain the great variety 
in the properties of -the metals, their 


‘strength, their ductility, their melting 


points. If all of the metals were merely 
positive spherical atoms held together 
by electrons, we could not understand 
the great differences: between them. It 
seems likely that the metal atoms, which 
are necessarily close neighbors to each 
other, are held together at points on 


their surfaces by local mutual attrac-., 


tions which outweigh the simple electric 
repulsions that would drive them 
apart. 

The X-rays show that the atoms of 
aluminum, copper, silver,. gold and 
some other metals are packed together 
like spheres in closest array. Each atom 
has in such case twelve immediate neigh- 
bors (Figure 10), as may be seen by 


counting the number of balls in contact 


with any one ball in a pile of balls. 
Some metals have a different arrange- 
ment: one of the most important of these 
is iron. Each iron atom has only eight 
neighbors, which are arranged round 
about it as the corners of a cube are 
ranged round about the centre (Figure 
9). Curiously enough, when ironisheated 
to about 780 degrees Centigrade, there is 
a remarkable change in its inner struc- 
ture: the atoms pack themselves more 


- tightly together in the manner of thefour 


metals mentioned above (Figure 10). 
A very pretty experiment. gives an 

obvious demonstration of the change. 

An iron wire is kept taut by a heavy 


weight in the manner shown in the | 


figure (Figure 2). An electric current is 
made to flow along the wire, thus raising 


_ it to a bright red heat, at which temper- 


ature the iron is in the second of the two 
states described: above. The actual 


` stretching of the wire during the heating 


is shown, magnified, by a light pointer. 
When the current-is turned off and the 


_ wire cools again, the pointer registers 


the contraction, which goes on uni- 
formly until the critical temperature is 
reached, at which the change. in the 
structure. takes place. At that mo- 
ment the atoms of the iron rearrange 
themselves, and take more room than 
they did before. The iron, in conse- 
quence, shows a sudden expansion, and 
the pointer hesitates, stops, and reverses 
for a time the movement which shows 
contraction. | | 
Usually the crystals of a metal are in 
complete disarray. The metal is an 


aggregate of minute crystals pointing in 


all directions. When a metal is drawn 
or rolled or beaten, the crystals acquire 
greater regularity in their arrangement, 
related to the direction of the drawing 
or to the plane of the beaten sheet. In 
gold-leaf, silver-leaf, copper-leaf and 
aluminum-leaf, the X-rays show us 
the change that has been made by the. 
beating. The crystals are of cubic 


pattern and consist of aggregates of - 


cubes, like crystals of rocksalt. In. the 
beaten leaf, the crystals are so arranged 


THE BEHAVIOR OF A GLASS BEAD 
AND GRAPES IN SODA WATER 
Fiaure 11: The glass bead, if clean, collects 
no bubbles, and the soda water fastens on it, 
or “wets” it, so it sinks and remains at the 
bottom. But, if the bead is made greasy, it 
collects bubbles, which act like buoys and 
bring it up to the top. The bloom on the 
grapes prevents them from being wetted, so 
bubbles form and cause them to rise. 
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ATOMS AS REVEALED BY X-RAYS 


Figure 10: The close-packed arrangement 

of atoms in gold, silver, copper, aluminum 

(and tron when heated)—each atom having 12 
immediate neighbors. 


that one face is parallel to the plane of 
the leaf, or nearly so. When gold leaf 
is heated, the regularity disappears; 
and the crystals are arranged in a hap- 
hazard manner. | 
' It is curious that gold leaf, which 
shows the familiar yellow color by re- 
flected light and is green by transmitted 
light, becomes white, or nearly so, after 
heating.. | 

Faraday was very much interested in 
these color effects, though he could not 
find an explanation which satisfied him. 
Sir George Beilby has also investigated 
them, and has shown that under “cold 
working,” whether drawing, rolling, or 
beating, the metal actually flows. 

The X-ray experiments carry the in- 
vestigation a stage further, and show 
that the flow which is due to cold work- 
ing results in a rearrangement of the 
crystals; we may think of it as due to 
their re-forming in new aggregates 
under the influence of the forces. 

When gold has been heated and be- 
comes white, and is allowed to cool, re- 
taining its white color and increased 
transparency, the pressure of a smooth 
agate pestle brings back the old charac- 
teristics and colors of the beaten leaf. No 
doubt, the regularity of arrangement is 
more or less restored. The arranging 
and disarranging, which are so easily 
demonstrable in the simple case of foil, 
are no doubt concerned intimately with 
the hardening by cold working and an- 
nealing by heat which are familiar to 
metal-workers. 

The remarkable properties of alloys 
and their great variety are among the 
most interesting and important ques- 
tions in metallurgy. To take a simple 
and ancient example, why should a 
small admixture of tin convert the soft 
and almost useless copper into hard and 
serviceable bronze? The X-ray will 
show that the copper crystal is merely 
a close-packed pile of spherical atoms; 

- (Continued on page 358) 
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The First Minister Whosé Income Is Entirely Dependent 
Upon His ‘‘Radio Parishioners” 
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The unique non-sectarian congregation of the Rev. Howard O. Hough- of "Way Down East 


in Portland, Maine, can boast of no pews, pulpits, pi 


pipe organs or other material equipment 


of any kind whatsoever—except broadcasting station: WCSH. And that is only loaned 
to them for the allotted period on Sundays for religious services. 


Ghe Word of God—on 500 Watts 


The novel experiment that is being made with the 
3 “First Radio Parish Church” 


“Canst thou send lightnings, that they may ` 
go and say unto us, Here we are?” 
—Job, 38:35 , 


N theabove words, quoted from the 

Bible, some of the more devout of 
churchmen have ingeniously read a 
prophecy of the coming of radio. 

And now the first minister of the first 
regularly constituted ‘Radio Parish 
Church,” as it is officially designated, 
may literally face the microphone on 

day and announce to his thousands 
of broadcast listeners that constitute 
his parish, “Here we are.” 

This first Radio Parish Church, which 
is located in Portland, Maine, is unique 
in two particulars: 

_ First: Its parishioners are all broadcast 

ers who have no church edifice and 
whose place of worship is before ‘their 
receiving sets: 


By L. T. PITMAN. 


Second: The minister is engaged solely 
in the work of the radio church, and has 
no outside interest, and his livelihood 
depends entirely upon subscriptions re- 
ceived from his unseen parishioners. 

_Religious organizations have for four 
years been using radio broadcasting for 


disseminating their teachings.* Many - 


denominations are at present operating 
broadcasting stations, but none is as 
interesting or as unusual as the experi- 
ment of this radio parish. 7 

The Radio Parish Church uses the 
voice of station WCSH. Its pastor is 
the Rev. Howard O. Hough, who was 
installed as minister in due form. The 
number of its adherents is not known, 
but there are thousands who face, every 
day of worship, the microphone-pulpit. 


*See ‘ Religon '’s Raid on Radio,” Pororar Ranio, 
January, 19 


True, during the past four or five 
years of broadcasting, there have been 
experiments somewhat similar to the 
one which station WCSH is attempting, 
but the Radio Parish Church is dis- 
tinctive in that its pastor’s time is de- 
voted exclusively to broadcasting. He 
is, therefore, a minister with all of the 
duties and vicissitudes of any regular 
church, but with an unusual opportu- 
nity to administer the Word to those who 
have been forced absentees, or who 
would not listen. 

The Radio Parish Church, as now 
constituted, is the conception of: its 
pastor. With him have cooperated 
Henry P. Rines, owner, and William F. 
Foss, director, of station WCSH. The 
parish is a non-sectarian organization; 
it is blanned to have preachers of prac- 

(Continued on page 361) 
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CHECKING UP ON THE “B” CURRENT CONSUMPTION OF THE SET f 

Before passing on the design of this improved receiver, the author and his associates tested 

at thoroughly in actual practice in the Porurar Ranio LasBorarorY in New York City, in 
field tests at Atlantic City and in his own laboratory at Garden City, L.I. 


HOW TO BUILD THE IMPROVED 


Browning-Drake Receiver 
High efficiency that emphasizes fine tone quality is the out- 


_ standing characteristic of this new model, with its many 
l . improvements both in circuit and apparatus design. _ 


: By ARTHUR H. LYNCH 


The list of parts given below includes the exact instruments used in the set from which these specifications were made up. The expe- 
‘ rienced. amateur, however, will be able to pick out other reliable makes of instruments which may be used with equally good results. 

But we recommend that the novice follow the list, as the diagrams in this article will tell him exactly where to bore the holes and exactly 

where to place the connections. If instruments other than the ones listed are used, the only change that will be necessary will be the 

use of different spacings for the holes that are drilled in the sub-base for mounting the instruments. To any reader who has difficulty 
in obtaining any of the parts which are necessary in making up these model receivers and power units, PopULAR Rapio SERVICE 
‘ BurEav, 627 West 43rd Street, New York City, will gladly assist in seeing that his requirements are promptly supplied. 


Gost or Parts: Not more than $66.00 
HERE is A List oF Parts USED IN THE LABORATORY MopEL— 


A and B—coil and variable condenser, re- “B” eliminator work); with a capacity of :1 microfarad each; 
spectively, of the National antenna G—Tobe paper filter condenser, 4 mfds.; L1, L2 and M2—Lynch metallized resis- 
tuning unit, type BD-1B; H1 and H2—Sangamo mica fixed conden- tors, .1 megohm; 

C and D—coupling coils and variable con- sers .002 and .006 mfd., as illustrated: M1—Lynch metallized resistor, .5 meg- 

. denser, respectively, of the National (Dubilier, Aerovox or their equal may ohms; = 
detector. tuning unit, type BD-2B; be used here or for U); N1, N2, N3, N4 and N5—Benjamin 

E—Jefferson ‘“‘Concertone” sealed audio- I—X-L variodenser, type N; vibrationless sockets for UX tubes; 
frequency transformer; J1, J2 and J3—Lynch double resistance O-—Lynch metallized resistor, 6 meg- 

F—Thordarson filter choke (this is the mountings; ; 


o , À 
same type of choke that is used for KI and K2—Tobe paper filter condensers, Pi and P2—Lynch metallized resistors, 


Copyright, 1926, by Porpunar Rapio, Inc. All rights reserved. 
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025 méj sahiniss ‘and -09` inegohnis, Tez- —_ — panel measuring 8 by 22 inches; ———-- - ~~ inches; (this-panel- was" Con by 


spectively; 
Q—Brach-stat, Code 2-B, with mounting; 
R—Frost Gem-Jac, No. 954; 
S—Carter battery switch; 
T1 and T2—Tait brackets; 
U—Sangamo mica fixed condenser, .0005 
mfd. equipped with grid-leak clips; 
V—Corbett sloping panel cabinet for a 


ERE is a receiver which combines 

all the advantages of a circuit 
that has long been recognized as stand- 
ard with new ideas and improvements 
which have been made in receiver con- 
struction since the circuit was first de- 
veloped. 

Extremely sharp tuning has been 
obtained by reducing the losses in the 
radio-frequency circuits to a minimum 
and remarkably low current consump- 
tion has been made possible without 
sacrificing volume range or quality. And, 
finally, the many minor features such 
as the elimination of hum in the loud- 


speaker when the set is used with the - 


ordinary type of “B” eliminator and 
the extreme simplicity of the battery 
connections, help to make the new 
Browning-Drake 1 receiver ideal for the 


W—small brass brackets for mounting 
connection blocks (see Figure 9 for 
details); 

X1—antenna connection block, (see Fig- 
ure 9 for details); 


X2—battery connection block, (see Figure’ 


9 for details); 
aaa bakelite minal 8 by 22 


home constructor a wants to build 
a good all round sct with good quality, 
volume, range and selectivity. _ 
Browning and Drake, as nearly every 
one interested in radio knows, became 


- famous for their work in the design of 


radio-frequency devices having extreme- 
ly low losses. A striking instance of the 
effectiveness of . their work becomes im- 
mediately evident when it is considered 
that the radio-frequency resistance of 
the coils used in the present model re- 


ceiver has been reduced by a rather in- 
genious method to 7 ohms. | 


The lowest resistance in coils of a 


similar nature, heretofore, has gener- | 
. ally been in the neighborhood of 11 


ohms. When coils of this character are 
used in conjunction with suitable vari- 
able poneer, the losses in the radio- 


. tector. 


the Pausin Engineering 


Co.); 
Z—hardwood baseboard, E A by 2134 


inches furnished with the cabinet. ' 
6 Eby binding-posts. 


Thée National type B variable ratio Velvet 
Vernier dials are sold with the e BD-1B and 
BD-2B units mentioned above w ecified by 
the purchaser—otherwise the ARAA 
Velvet Vernier type A dials are supplied. 


frequency part of the receiver are 
negligible and the tuning is thus made 
extremely sharp. 

Without going into any long discus- ` 
sion of the advantages of the circuit, de- 
veloped some years ago by Browning 
and Drake, it may be said, for those not 
already familiar with its ‘arrangement : 
that it combines an antenna tuning de- 
vice with a stage of tuned, neutralized- 
radio-frequency and a regenerative de- 
Immediately following the 
detector, any system of audio ampli- 
fication may be employed. . 

For a number of reasons (given later 
in more. detail), the -author has em- 


. ployed in.the audio system one stage of 


transformer coupling, two stages of 
resistance coupling and a suitable out- 
ma arrangement to aaa the use of 


A VIEW OF THE RECEIVER FROM THE REAR 


Figure 1: The general arrangement of practically all the instruments that are fastened to the 
panel or base. The exact locations for the instruments are shown in the working drawings 
on the following pages. 


National - 


Page 330 


THE PICTURE WIRING DIAGRAM 


POPULAR RADIO 


FicurE 2: The lower rectangle represents the base and the upper, the panel; both show the 


insirumenis in approximately iheir correct positions. 


the new UX-171 power tube and to 
keep the high voltage direct-current 
recommended for such a tube out of the 


loudspeaker windings. The new Ceco 
power tube has also been found satis- 
factory. 

In the design of this receiver, one of 
the principal considerations, was the 
reduction to an irreducible minimum 
of the amount of current drained from 
both the “A” and “B” batteries and, at 
the same time, the provision of satis- 
factory volume for loudspeaker opera- 
tion. 

The plan in its original form called 
for the use of two 199 tubes in series, 


to connect up the mounted instruments, 


` two high-mu tubes and one power out- 


put tube. At the suggestion of Mr. Lau- 
rence M. Cockaday, the two high-mu 
tubes were replaced by two more 199 
tubes having their filaments in series so 
that the entire current consumption in 
the filament circuit is not more than .62 
of an ampere. The results obtained 
were quite a surprise to the writer; and 
all who have heard the receiver in opera- 
tion marvel, first at its volume, and 
then at its exquisite tone quality with 


` the small tubes. This reduction in fila- 


ment current consumption means that 
the receiver will perform over long 
periods without recharging the storave 


The heavy white lines show the wiy 


battery even though the battery itself 
may be of small capacity. 

Another result of this change has 
been a decided reduction in the plate 
current so that the “B” batteries will 
last much longer. The greatest drain 
on the ‘‘B” batteries takes place in the 
output tube or power tube. However, 
the drain on the “B” batteries caused ky 
the operation of all five tubes is suf- 
ficiently low to permit the use of stand- 
ard sized “B” batteries, which under 
crdinary operating conditions of from 
three to four hours a day, will not wear 
out for at least a year. This greatly re- 
duces tke annoyance of constant changes. 
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THE WORKING DRAWING FOR CONSTRUCTION 


Figure 3: The exact positions of all the instruments mounted on the base are shown in this 
layout; center to center dimensions are used. This drawing should be referred to constantly in 


Operation from the Light Socket 


audio-fi requency circuit, it may be well 
to point out two or three common dif- 
ficulties which have been eliminated in 
this receiver. The first question gen- 
erally s asked by the student of circuits 
when he sees this receiver is: 

“Why did you use a transformer in 


— 


building the set. 


aa nats See 


y“ 


nt othe. fai stage of the audio SAATI 
Befo re considering the design of the ` 


There are several answers to this 


| question; the most important one, how- 


ever, is that where three stages ‘of re- 
sistance coupling of the ordinary type 
are used in a receiver, it has been found 
that a very undesirable hum is heard 
in the loudspeaker when one of the 
ordinary type of battery eliminators is 


WHERE TO DRILL THE PANEL 


at 


$a 
f 


employed. This hum may, of course 
be overcome by the proper selection of 
condenser and resistance values in the 
resistance-coupled amplifier but the 
simplest solution is found in making 
the first stage of the amplifier trans- 
former-coupled. — 

Another reason for the use of the 
transformer is that, because of its step-up 


i 
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Ficure 4: The exact positions for the holes that must be drilled in order to mount the panel 


itself and also to mount the instruments on the panel. 


circles should be countersunk. 


The holes outlined with the double 
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‘THE CIRCUIT DIAGRAM FOR THE RECEIVER. 


Figure 5: The complete hook-up at a glance. All the symbols for the instruments bear 
designating letters which are used in the list of parts, the text and the illustrations. 


ratio, the amplification obtained by the 
first 199 tube is greater than it would 
be if resistance or impedance coupling 
wereemployed. 

It should be borne in mind; however, 
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that the transformer used should, by all 
means, be a good one. There are at 
present on the market a number of 


transformers that may well be put in 


this class and that-will give good results. 
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THE RECEIVER AS SEEN FROM THE RIGHT 


Fiacure 6: This end view of the receiver gives a general idea of how the 
tuning units and the adjacent apparatus are mounted. 


This receiver has been tried with a 
number of regular battery eliminators 
without producing a hum, although 
when the same eliminators were used 
with receivers employing three stages 
of the ordinary type of resistance coup- 
ling, the hum was very disagreeable. 
No change has been made from the or- 
dinary values used in recognized resist- 
ance coupling other than the changes 
indicated in the values of the grid- 
leaks and these changes have been made 
to obtain the proper grid-bias for the 
199 tubes. 

Therefore, we find that in the present 
combination we have plenty of volume 
without distortion at a very moderate 
consumption of current in both the “A” 
and ‘‘B” circuits. The current used in 
the “C” circuit is, of course, negligible. 
A Unique Feature for Cutting Down 

:“Parasytic” Coupling Effects 


Serious consideration has been given 
in the design of this receiver, to the 
problem of making it as simple in opera- 


tion and set-up as is consistent with: 


good design. 

It is a well-recognized fact that the 
ordinary receiver that has five or six 
wires running to the batteries is sub- 
ject to a certain amount of pick-up from 
local stations because of these wires. 
Then, too, another fault is introduced, 
known as coupling, in the circuits which 
are made by these wires. 

In order to reduce the number of wires 
outside the receiver to a minimum, and 
also to cut down: the possibility of 


parasytic coupling effects, two fixed rey — 


sistor elements have been employed 


reduce the normal plate voltage to the . l 


proper value for use with the radio- 
frequency tube and the detector tube. 

To offset the bad effects such an ar- 
rangement would ordinarily set up in 
the radio-frequency circuits, these re- 


P 


AUGUST, 1926 
sistors have been shunted by suitable 


fixed bypass condensers. The direct | 


current from the “B” battery thus flows 
through the resistance to the plate of 
the desired tube at the proper voltage 
and the radio-frequency current (or 
the voice current as the case may be) 
passes through the bypass condenser. 

A table of resistance values for two 
“B” battery voltages is appended and 
it will be seen at once that variation of 
the plate voltage may be brought about 
by merely changing the value of the 
resistor used in either the detector or 
radio-frequency plate circuits. It will 
be noted that the value of these resistors 
is quite low in comparison with familiar 
types. 3 

How to Construct the Set 


After all of the instruments and ma- 
terials for building the set have been 
procured, the panel (shown in Figures 
1, 2 and 4) should be prepared. 

First of all, cut the panel to the cor- 
rect size, 8 by 22 inches. Then, square 
up the edges smoothly with a file. 

The centers for boring the holes, 
which are used in mounting the instru- 


ments, should then be laid out on the ` 


panel, as shown in Figure 4. A con- 
venient method is to lay out all center 
holes on a piece of paper the same size 
as the panel and then to fasten the piece 
of paper on the panel and to mark the 
centers directly on it by punching 
through the paper with a sharp pointed 
instrument. T 

If all of the holes are started first 
with a small drill, one-sixteenth of an 
inch in diameter or less, they may be 
more nearly centered. : 

The holes that are outlined with a 
double circle, in the diagram, should be 
countersunk so that the flat-head ma- 
. chime screws that are used for fastening 
the instruments may be flush with the 
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A LEFT-HAND VIEW OF THE SET 
‘Fiaure 7: The way in which the antenna tuning coil has been inverted 


on its condenser and 


the manner in which the panel is fastened to the - 


base with heavy angle brackets are both shown here. 


panel. All the rest of the holes are 
straight, drill holes. Sizes for the diam- 
eters of these holes have not been 
given; but the builder may easily find 
what size holes are necessary by measur- 


- ing the diameter of the screws and shafts 


of the instruments that must go through 
them. 

When the panel is drilled, the builder 
may give it a dull finish by rubbing the 
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THE FRONT OF THE RECEIVER 


Fiaure 8: The knobs and dials are marked with letters corresponding 


to the insiruments to which they are attached. 


The small number of 


tuning controls show how operation has been simplified. 


face of the panel lengthwise with fine 
sandpaper until it is smooth. This proc- 


- ess then should be repeated, except = 
that light machine oil should be applied 
. during the second rubbing. 


Finally rub the panel dry with a piece 
of cheesecloth. A permanent dull fin- 
ish will be the result. Or, the panel 
may be left with its original shiny- 
black finish, if care has been exercised 
not to scratch it during the drilling. __ 

If a “tailor-made” drilled and en- 
graved panel is bought this work will 
be unnecessary, as the drilling and 
finishing have already been done by the 
manufacturer of the panel. 

After the panel has been prepared the 
experimenter is ready to mount the in- 
struments upon it. 
= First of all, mount the tuning unit 
AB. To do this properly the coil A, 
which is attached to the condenser, B, 
must be taken off and the supports re- 
versed so that the coil A sticks out in an 
opposite direction, as shown in Figures 
1,2,6 and 7. The coil, A, is fastened 
to the condenser, B, by means of two 
screws. When this has been done, the 
unit may be fastened directly to the 
main panel Y by means of three screws. 

Next, attach the dial to the tuning 
unit, AB, taking care that the small 
pin in the top of the dial engages 


a 
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WaveteneTH | DIAL SETTING 
METERS. ree 


FASTE DIAL SETTING CHART Iv THIS SPACE 


F356 


INSTRUCTIONS FOR USE: Cut out the chart at the left and paste 
it on a piece of thin, stiff, white, bristol paper. Then cut out the small 
chart at the right. It should be pasted in position on the blank space 
on the right-hand side of the main chart underneath the heading “Dial 
Setting.” To get it in exactly the right position tune in a station of 
around 350 to 450 meters and find out what setting it comes in on on 
your dial. For instance, a station on 406 meters would come in some- 
where near 118, 114 or 116 on your dial according to the variation of the 
condenser in the set. If it comes in at 114 (say), paste the dial setting 
part of the chart in place so that 406 meters on the wavelength scale is 
exactly opposite 114, on the dial setting scale. Then all the other stations 
will tune in approximately as indicated by the completed chart. 


A Tuning Chart 
to Adjust 
to Your Own Set 


through the hole drilled directly above 

the center line for the shaft. This pin 

is used to keep the dial from turning. 
Then prepare the second tuning con- 


trol, CD, for mounting on the main 
panel, Y. The coil unit C that forms 
a part of this tuning unit should also 
be reversed so that the small inside coil 
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will face to the right instead of to the 
left when looking from the rear of the 
set. Attach this tuning unit to the 


panel Y by means of three screws with. 


the volume-control shaft and the con- 
denser shaft protruding through the 
panel. 

Attach the tuning dial to this instru- 
ment and also the small volume-con- 
trol dial. The volume-control dial simply 
screws on to the threaded shaft. Then 
mount on the panel Y the small battery 
switch S. This is mounted next to the 
tuning dial of the tuning unit AB, as 
shown in Figures 1 and 8. 

This completes the mounting of the 
instruments. directly on the panel Y, 
and you are now ready to mount the 
instruments that go on the baseboard Z 
that is supplied with the cabinet V. 
(Reference to Figure 3 will make it easy 
to mount the instruments in their 
proper positions). 

Begin by mounting the five vacuum- 
tube sockets, N1, N2, N3, N4 and N5, 
care being taken to place them with the 
arrows pointing in the proper direction, 
as shown in Figure 3. 

Fasten to the baseboard, Z, the trans- 
former, E, by means of four wood 
screws, as shown in Figure 3. It should 
be attached with the grid and filament 
terminals turned to the right-hand side, 
as viewed from the back of the set. 

Mount the choke coil, F, by means 
of four screws, as also shown in Figure 3. 

Now the condenser G may be 
mounted with the two terminals m the 
position shown in Figure 3. This 
should also be fastened by means of 
four small wood screws. 

The next job will be to mount the 
two double resistor units J1 and J2, as 
shown in Figure 3. These are mounted 
by means of one screw to each mount- 
ing. The third double resistor mount- 
ing, J3, should be placed in position, as 
shown in Figure 3, and attached to the 
baseboard with a single screw. 

Then, the two condensers K1 and K2 
should be attached to the baseboard, Z, 
with the terminals placed as shown. 
These should be fastened down to the 
baseboard by means of two screws to 
each instrument. The mounting for 
the automatic-filament control, Q, may 
then be placed as shown and fastened 
to the baseboard with a single screw. 

The two binding-post connection 
blocks X1 and X2 should be prepared 
as described in Figure 9. When the 
binding-posts and the jack, R, have been 
fastened in their correct places, attach 
the small brackets, W, to the proper 
holes at the extreme end of each block. 
The two blocks may then be fastened 
to the baseboard by means of two flat- 
head wood screws to each brass bracket. 

This completes the work on the base- 

(Continued on page 364) 
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l The eternal struggle for “freedom of speech” is now entering upon a new 


phase—a struggle for th 


Is there a radio 


CENSORSHIP? 


Dr. Norman Thomas, who classifies himself as 
a liberal and who is classified by some as a radical, answers 


“YES?” 


When Station WEAF recently withdrew its invitation to Dr. Thomas, who 
is the executive director of the League for Industrial Democracy, to broad- 
cast an address on ‘‘ Education and Peace,” it started a rumpus that was only 
augmented when stations WHAP, WMCA and WNYC also declined him a 
hearing on the ground that the talk touched upon controversial subjects. 
“Censorship!” charged Dr. Thomas, who added; ‘“There seems to have 
grown up a curious and undemocratic notion in the broadcasting world that 
high public officials are sacrosanct, that what they say is not controversial, 
but that to answer it is.” Here are Dr. Thomas’ opinions on the subject—. 

written especially for Poputar RADIO. 


_ T) ADIO broadcasting is today so con- 
ù trolled and censored that with rare. 
exceptions only one side—and that the. 


conservative—of public questions, polit- 
ical, social and economic, is presented to 
listeners. | 

: There is a growing accumulation of 
specific evidence on this point. Speakers 
have been cut off in the middle of 
speeches, invitations to speakers have 
been cancelled, opportunity : to speak 
has been denied, organizations and in- 
dividuals whose views have been mis- 
represented have been refused all op- 
portunity to answer the charges against 
them. 

In the space at my disposal I cannot 
even list this specific evidence; I can, 
however, appeal to you to recall how 
often you have heard public officials, 
spokesmen for great interests, patriots 
of the National Security League brand, 
and how seldom their opponents. 

There are two great sources of cen- 
sorship: 


(1) The way in which licenses are 


granted. 

I do not believe that Herbert Hoover 
desires to be dictator over the air. It is, 
however, a matter of fact that labor and 
liberal organizations have found it im- 
possible to get new licenses or purchase 
old ones and that the owners of existing 
stations are extraordinarily careful to 
avoid any criticism of the policies of the 
Cabinet officer and his associates in the 
Administration to whom they must look 
for licenses. 

(2) The power that is inherent in the 
so-called “radio trust.” 


of broadcasting stations. 


1 


- . a =- 


This trust, according to the com- 
plaint filed by the Federal Trade Com- 
mission, comprises the American Tele- 
phone and Telegraph Co., the General 
Electric, Westinghouse, the Radio Cor- 
poration of America, and one or two 
others. It exercises control by its power 
over patents necessary for broadcasting 
and over wires necessary for remote con- 
trol. Donald Flamm of station WMCA 
admitted my case in the explanation 
he gave to the New York Times for his 
station’s sudden withdrawal of an 
invitation to me, to speak on “Freedom 
of the Air.” Said Mr. Flamm: “It was 
better not to do anything rash and get 
into trouble with other stations on 
whom we depended or with Washing- 
ton.” 

Behind this specific censorship lies 
the general failure of station managers, 
government officials, and the public 
itself to realize that radio must be a 
public utility. Only a limited number 

of radio stations are possible. Those 
who control them and what is said over 
them will become dictators over democ- 
racy. A radio company cannot have 
„an “editorial policy” to which all 
speeches must conform unless such a 
station is carefully balanced by another 
with a different editorial policy. A 
radio station cannot use the poor pre- 
text of refusing to accept controversial 
matter—a speech on a social problem 
which is in no sense controversial is 
dead—as a reason for barring some 
speakers while accepting others. In 
general radio stations must accept 
speeches on their merit without dis- 


e “freedom of the air,” as expressed in the control 


“Those who control 
radio stalions and 
what ts said over 
them will become 

dictators over 
democracy.” 


crimination because of their point of 
view. | 

The bill drawn up by Senator Dill goes 
a long way in the right direction. It de- 
clares radio a public utility, has provis- 
ions against monopoly and discrimina- 
tion and sets up a non-political com- 
mission to grant licenses and in general 
regulate this broadcasting business 
which already has acquired such sig- 
nificance in our democracy. A non- 
partisan commission giving all its time 
to radio will be exempt from the fear 
that it may use its power to punish sta- 
tions for expressing controversial opin- 
ions. | 

There is no other way out. If you 
want freedom of the air back Senator 
Dill’s admirable bill. 
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HOW TO PICK OUT A LOUDSPEAKER 
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What is the best speaker to use with your transformer-coupled amplifier? 

Or with your impedance-coupled amplifier? This article tells you how to 

‘determine the particular type and quality of speaker—cone, horn or cabinet 
i —that will prove most efficient with the set that you use. 


THE BEST WAY 
TO SELECT 
YOUR SPEAKER 


The set with which 
wt ts to be used, 
should be placed on’ 
the testing table; 
and connected with 
each of the loud- 
speakers in turn 
by means of the 
plug - in arrange- 
ment shown above. 
In this way the 
apparatus that 
gives the best re- 
sults IN ACTUAL 
OPERATION may 
be. chosen. 


By LAURENCE M. COCKADAY 


HE quality of radio entertainment. 


depends, more than on any other 
single factor, upon the loudspeaker that 
you pick out. to use with your set. 


‘Yet when the average man walks into 
a radio store to buy his first loudspeaker 
he is at a loss when he is called upon to. 


decide what kind he should select from 
the horn speakers, cabinet speakers, 
cone speakers, loudspeakers of all shapes 


and sizes that are spread out before him 


in a bewildering array. 

Just which type should he buy? 
Would his set work better with a horn 
or a cabinet speaker? Would his wife 
tolerate a barrel-like cone or a goose- 
neck horn? Or, after all, does it make 
any difference which one he takes home? 

And in the end he may pick one at 
random—and one that is just as likely 


to give him wretched as enjoyable re- 


ception. 

But the experienced radio fan takes 
certain definite points into considera- 
tion when he picks out his loudspeaker. 
To determine which one best suits his 
needs he asks himself the following 
questions: 

What type of audio-frequency am- 
plifier does my set use and what is its 
relative quality? 

What is the approximate size of the 
room in which I intend to place my 
loudspeaker? 

What is the relative amount of power 
that will be supplied to the loudspeaker 
by the last tube of my set? 

Once these three points are settled in 
the prospective purchaser’s mind, it is 
really a simple problem to choose the 
proper speaker to use with his receiver. 
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Audio-frequency amplifiers may ‘be 
roughly classified under three heads: 


A—transformer-coupled amplifiers; 
B—impedance-coupled amplifiers; 
C—resistance-coupled amplifiers. 


Transformer-coupled amplifiers may 
be again divided into those of a high 
quality and those of a cheaper grade. 

If your set is equipped with a high- 
quality transformer-coupled amplifier 
that will amplify all frequencies evenly 
and give even and faithful amplifica- 
tion, the use of a really good loud- 
speaker is fully justified. It. will 
give its best results with one of the 
larger and more expensive cone-type 
loudspeakers. A cheaper speaker will 
not take advantage of the fine. tone 
quality of which the amplifier is capa- 
ble. 

On the other hand, if the set employs 
a cheap form of transformer-coupled 
amplifier, the cone-type of loudspeaker 
will not be fourtd to be as satisfactory, 
even if the most expensive grades are 
used. Much better results will be ob- 
tained from some of the horn or cabinet 
loudspeakers used with this type of 
amplifier. 

. Impedance-coupled amplifiers usually 
give the best quality reproduction when 
they are used in conjunction with a cone 
loudspeaker or one of the high-grade 
horn or cabinet type.. It is never ad- 
visable to use one of the cheaper horn 
or cabinet loudspeakers with this type 
of amplifier because these speakers do 
not reproduce the low tones, and the 
good quality of reproduction that the 
amplifier gives may be entirely lost. 

If your set is equipped with a resist- 
ance-coupled amplifier, it is worth 
while to employ one of the more ex- 
pensive cone loudspeakers because this 
amplifier will give clear and faithful 
reproduction of broadcast programs. 

In general, therefore, it is best to 
use a cone loudspeaker with all receivers 
that have power amplifiers that operate 
with a minimum amount of distortion. 

On a mediocre amplifier, for medium 
volume, the horn or cabinet type loud- 
speakers are usually most suitable. 


Two considerations—the size of the 
room in which the loudspeaker is to be 
used and the amount of power that is 
supplied to it—should be carefully 
weighed when you decide just how large 
a loudspeaker to buy. 

If the room is fairly large, it is obvious 
that a bigger loudspeaker should be 
used than if the space which the sound 
must fill is small. Again, if the set 
supplies only a limited amount of 
power to the loudspeaker, it would be 
foolish to use one of the large cones 
which may be operated satisfactorily 
only by a powerful set. 

A small loudspeaker should be used 
in a small room or with a small set, and 
only a large loudspeaker will give satis- 
factory results with a powerful am- 
plifier. Common'sense can be the only 
guide in the matter of these two con- 
siderations. 

Finally, it is most important that 
actual tests should be made, using the 


loudspeaker on the set with which it is 


to be used. 

Ask the clerk in the store t demon- 
strate a number of loudspeakers, and, if 
possible, to demonstrate them with the 
set that you have decided to buy. 

Then make a careful comparison of 
the quality and volume that each loud- 
speaker gives on that receiver. 

This is especially important in the 
case of the sets that employ the cheaper 
grade of transformer-coupled amplifiers, 


for it is only by actual test that it is 


possible to tell just which one of the 
horn or cabinet speakers will provide 
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the proper characteristics to make it 
possible for the set to give the pent por 
sible performance. 

There is no single factor that is more 
important in a radio installation than 
the choice of the proper loudspeaker to 
go with the type of set that is being 
used. You would never use a Ford 
motor with a Packard car nor could 
Chevrolet wheels be used on a Pierce 


Arrow; they would not fit or perform 


the proper duty although they may be 
entirely satisfactory when used with the 
type of car that they are manufactured 
for. In the same way,.the various types 
of loudspeakers and various kinds of 


‘sets must fit each other electrically and 
acoustically if the best possible results 


are to be obtained. 

Some inexpensive loudspeakers give 
really satisfying results when they are 
used with an inexpensive set; the results 
depend upon how the characteristics of 


the amplifying system combine with 


the characteristics of the loudspeaker 
itself. 

Remember that the best and most 
efficient cone-type loudspeaker may 
sound tinny and may give much dis- 
torted reception if the amplifier with 
which it is used dòeg not amplify the 
signals excellently. 

By keeping these few simple ad- 
monitions in mind and by making an 
actual test of various loudspeaker units 
with his set, even the novice should 
be able to: choose a. loudspeaker that 
will fit both his receiving set—and his 


pocketbook. 
TT 


PELECTOR 


THE HOOK UP FOR THE LOUDSPEAKER SELECTOR 


How the receiver should be connected to the selector so that a number 
of loudspeakers may be tested by actual comparison. 
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A REAL “CROSS-COUNTRY” TEST OF THE SET 


One of the hardest tesis to which a receiver may be put is to subject it to the vibrations and 
jolts of a motor trip over country roads. This portable set was thus transported for hundreds of 
miles—with successful results that demonstrated its durable and serviceable qualities, 


l HOW TO GET THE MOST OUT OF YOUR 


“Town and Country” Receiver 


Data on the antenna, batteries, transformers and on the in- 
terchangeable coils that make it possible for this receiver to 
cover the wide wavelength range between 50 and 1500 meters, 
and that will help every owner to get the best possible results. 


F any reader who has built the new 

portable receiver that was de- 
scribed in the July issue of this maga- 
zine has any doubts concerning the prac- 
tical, serviceable qualities of this ‘set 
for ordinary vacation-time use the fol- 
lowing report of the tests that have just 
been made with it will be informative 
and illuminating. 

As this “Town and Country” set was 
designed by the PopuLar RADIO LABORA- 
TORY for out-door use during the summer 
season, the receiver was submitted to 


By S. GORDON TAYLOR 


what is at once the most severe and at 
the same time the most common test to 
which portable sets are subjected— 
when it is placed in a motor car and 
exposed to the jolts and jars of ordinary 
road driving. i 

For the purpose of this test the or- 
iginal laboratory model that was shown 
in the July issue was employed. 

The receiver was “installed” by 
placing it on the rear seat of a closed 
car with the open equipment carrying 
case (the loudspeaker was left in the 


case) lying on the car floor. The loop 
was propped up flat against the side of 
the car at one end of the rear seat. 

Under these conditions the car trav- 
elled a total of over 1,000 miles, within a 
radius of 150 miles of New York City, 
and during this entire time, not even 
a tube was damaged although the seven 
tubes were left at all times in their 
sockets and the receiver was in opera- 
tion both when the car was in motion 
and during stops.. 

Under these conditions good recep- 
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tion was obtained from stations up to 
50 miles away. 

During a short mid-afternoon stop, 
at a point 150 miles from New York 
City, several of the city stations were 
brought in with good loudspeaker vol- 
ume and Schenectady, 300 miles dis- 
tant, was tuned in with good loud- 
speaker audibility. 

This represents excellent daylight 
reception for any receiver working under 
favorable conditions; in the present case 
it is all the more remarkable im view of 
the fact that the entire receiver and 
loop were inclosed within the all-steel 
body of the car. | 

During one of the tests, under more 
favorable conditions, over 40 stations 
were tuned in during a single evening. 
These stations included some as far away 
as Mexico City, Canada and California. 
This test was made with the receiver 
located in the author’s home in New 
York City, where he employed only the 
loop antenna; in every case each station 
was held until its call letters were an- 
nounced. This consumed a great deal 
of time, but guesswork was entirely 
eliminated and the resultant log of 
stations that were heard is authentic. 


The Best Antenna and Ground 


A study of the wiring circuit of the 
first detector, VT1, of the “Town and 
Country” receiver will show that the 
coil socket, A, and the loop jacks are 
connected in parallel to provide the 
input to the detector tube. When the 
loop is plugged into the three jacks the 
loop winding completes the detector cir- 
cuit and signals may be received. Or if 
an outdoor antenna is used, the coil A is 
plugged into its socket and the antenna 


and ground are connected to terminals — 


Al and A2 of the coil socket. 

Both the loop and coil A should not 
be plugged in at the same time. 

If the receiver is permanently in- 
stalled in the home during the winter 
months, either the loop or the outdoor 
antenna may be used at will. 

Any type of outdoor antenna may be 
used with the receiver. If the antenna 
is extremely long it may be advisable 
to connect a small, fixed condenser of 
about .00015 mfd. capacity between 
the antenna and the receiver in order to 
sharpen up the tuning of the first tun- 
ing condenser, Cl, although this same 
end may be obtained largely, by turning 
the rotor of coil A almost at right 
angles to the stator winding. 

Extreme sharpness in the tuning cf 
the condenser C1 is not essential, how- 
ever, and will really provide little cause 
for worry because the sharp tuning qual- 
ities of the oscillator condenser, C2, 
will provide ample selectivity to pre- 
vent interference between stations. 


There is little more to be said about | 


-> 


the antenna except that, when a loop 
is used, the three wires that run from 
the loop to the receiver should be kept 
slightly separated; otherwise the capac- 
ity between these wires will be in shunt 
to the capacity of the condenser C1 
and this will make it impossible to tune 
in the low-wave broadcasting stations. 
A separation of 15-inch or more between 
these wires is therefore recommended. 


The Right Tubes to Use 


The UX-199 type. of tubes are used 
in all sockets except the last, where a 
UX-120 dry-cell power tube is used. 

If the prospective builder happens to 
have on hand six of the old type UV-199 
tubes (UV-199 or C-299) these may be 
used. In such a case it will be neces- 
sary to use suitable sockets, of course, 
as these tubes will not fit in the new 
universal type. 

The UV-201-a type of tubes cannot 
be used in this receiver without exten- 
sive changes in the circuit. 
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How to Get the Maximum Results ° 
from the Batteries 


By the use of six “A” batteries con- 
nected in series-multiple, as shown in the 
battery hook-up diagram in the July, 
1926, issue, this life will be almost 
exactly the same as that of the four 
“B” batteries. This means that nine of 
the ten “A” and “B” batteries in this 
receiver will become exhausted at the 
same time and it is probably best, 
therefore, to replace all ten at that time 
rather than to continue to use the tenth 
with nine new batteries. 

If the receiver is to be permanently 
installed at home during the winter 
months larger “B” batteries will be 
somewhat more economical. Referring 
to Figur: 13, in the July issue, two 
large-size batteries would be used in 
place of the two shown in the lower 
right-hand corner and the single, in- 
termediate-size battery would replace 
the two “baby” batteries that are shown 
to the left of these two. 


LATA ON PLATE CURRENT CONSUMPTION 
BATTERIES 


FART OF CRCU/T 


NO.OF \F2RATECURRE 
TUBES ‘SUMPTION 


8- 


IWO DETECTORS 
AND OSCHLATOR 


LONG WAVE AMPLNTER 


19790010 HUUPLIFIER? 


FOWER HUMPLIPIER. 


THE DISTRIBUTION OF THE BATTERY DRAIN 


FicureE 1: Half of the first large battery supplies the plate current for 
three tubes and it is also in the circuit of all the other tubes. The current 
drain is therefore 9 milliamperes on this section of the battery. The 
second half of this battery and all of the second battery are drawn on by 
only 4 tubes, a total of 7.5 milliamperes. The drain on the two small 
batteries is only 4 milliamperes as they supply the power tube only. It 
is this low current drain on the last two batteries that permits the use of 
the smaller size batteries in this part of the circuit. 
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The connections for this combination 
of batteries are shown in Figure 3. It 
will provide over 400 hours of service 
before replacement becomes necessary. 

The dry-cell “A” batteries that are 
recommended are those made expressly 
for radio work. Their size is the same 
as the ordinary 114-volt door-bell bat- 
teries, but they are so constructed that 
they will give a great deal longer service 
with a radio receiver than will the or- 
dinary type. 7 

If desired, a 6-volt storage battery 
may be used in place of the dry-cell “A” 
battery. The rheostat that is used to 
control the filament current in this re- 
ceiver is of sufficiently high resistance to 
control either a 414-volt supply, as when 


dry cells are used; or a 6-volt supply, as ` 


when a storage battery is used. It need 
only be connected to the receiver in place 
of the dry cells. 


The life of the “C” batteries is more _ 


than a year, regardless of the amount 
of use to which the receiver is sub- 
jected. This applies to the 2214-volt 
“C” battery in the battery case, as well 
as to the 414-volt battery which is in- 
stalled in the receiver cabinet. 


The voltmeter on the panel may be - 


used to test the voltage of all batteries 
except the “C” batteries. In the normal 
operation of the receiver the total “B” 
battery voltage may be seen by pressing 
the small button just above tke dial of 
the voltmeter. 

The exact “A” battery voltage is of 
little interest. All the operator wants 
to know is the voltage drop across the 
filament of the tubes and this is continu- 
cusly shown on the upper scale of the 
voltmeter (except when the button is 
pressed to obtain the “B” battery volt- 
age reading). When the “A” battery 
voltage has dropped to a point where 
the voltmeter registers less than three 
volts, even with the rheostat turned all 
the way to the right, it is time to lay 
in a new set of “A” batteries. 


GRID 


i THE “PLUG-IN” COILS a 
Ficure 2: Two views of the No. 111A coil, one of the highly efficient coils 
used in this receiver. Forms for these coils may be purchased by those who 
prefer to “roll their own.” Instructions for winding are given in the tezt. 


The voltage of the individual “B” 
batteries may readily be tested. Dis- 
connect the “red” wire from the 135- 
volt binding-post of the battery, or of 
the binding-post strip in the equipment 
carrying case, and touch it tq the 90- 
volt terminal. of- the battery, at the 
same time pressing the button on the 
voltmeter. 

The resultant reading will be the 
voltage of the first two “B” batteries 
(originally 90 volts). Repeat this proc- 


ess, touching the red wire to the 45- 


and 2214-volt terminals to obtain the 
voltage of these portions of the battery. 
When the voltage has dropped to 34 
volts for a 45-volt block it is time to 
replace the block. 

The only precaution that is neces- 
sary to observe in making this test is to 
make sure that the red battery lead that 
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is used in making the test is discon- 
nected at the battery end rather than 
at the receiver end. Also, do not attempt 
to check the “A” or “C” batteries by 
touching the red wire to their terminals. 


The Long-wave Transformers 


When constructing the new “Town 
and Country” portable receiver, it is of 
the utmost importance that the long- 
wave transformers IFT1, IFT2 and 
IFT3 be matched for use with 199 tubes 
because those matched for the 201-a 
type tubes will not give maximum re- 
sults when used with 199 tubes. If the 
type of tubes for which the transformers 
are matched is not plainly marked on 
the container, the transformers are 
matched for 201-a tubes and will not be 
suitable for this receiver.* 


Long and Short-wave Range | of the Set 


One point which was not brought out 
in the July, 1926, issue of POPULAR 
Rapio is the great wavelength range of 
the new “Town and Country” receiver. 

The use of the plug-in coil sockets, A 
and B (shown in the descriptive article 
in the July issue), permits the use of 


Silver-Marshall coils of varying sizes, 


with the result that a wavelength range 
of from 50 up to 1,500 meters may be 
obtained. This range covers the regu- 
lar broadcasting waveband, 200 to 550 
meters; the short-wave broadcasting, 
60 to 100 meters; the amateur waye- 
bands, 75 to 85 meters and 150 to 200 


‘meters; and the various foreign amateur, 


(Continued on page 374) 


*The manufacturer of the transformers has had 
the 199 type in production for a considerable length 
of time and if your local dealer does not have them 
in stock he can obtain them readily. 
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THE BATTERY CONNECTIONS FOR HOME USE 
Ficure 3: When the receiver is installed in the home, larger “B” bat- 
teries may be used and may be connected direct to the binding-posts in the 
receiver. The batteries suggested are the Burgess No. 3508 for the small 
46-volt block and the Burgess No. 2308, or Eveready No. 772, for the 

| two larger Latteries. 
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ULTIPLE tubes have for a long 
time been the talk and conjecture 
of radio experimenters and fans. And 
now the well-known German radio 
scientist, Dr. Sigmund Ioewe, an- 
nounces that such a tube, combining 
two or three stages of resistance- 
coupled amplification, has actually been 
developed. | 
Dr.-Loewe has developed the tube for 
two different purposes: one for radio- 
frequency amplification (as shown in 
the tube on the left) and the other tube 
for audio-frequency amplification (as 
shown in the tube on the right.) 
In the radio-frequency tube the in- 
ter-capacity of the tube itself has been 


so reduced that the resistance-coupling . 


By 
RICHARD LORD 


is efficient even down as far as 100 
meters. The tube shown on the left 
contains the resistances and capacities 
for the first and second stage of radio- 
frequency amplification. 

The new tube is made so that it fits 
into a simple tuner with two variable 
condensers and a set of honeycomb coils 
for tuning the input circuit, as shown 
in the illustration at the top of this 
page. The radio-frequency unit, there- 
fore, comprises a small cabinet and one 
tube that does the work of two. 

The second tube consists of a rather 
complicated arrangement for the vac- 
uum-tube detector and two stages of 
resistance-coupled audio-frequency am- 


plification, all built within the tube it- 
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How the New Multiple Tubes Are 
Mounted in Actual Operation 


T'he double radio-frequency tube A, and the triple audio-frequency 
tube B, are mounted in simple cabinets that are connected by de- 
tachable plugs and cords. All the tuning is done by two variable 
condensers, C, in connection with the tuning coil, D. This com- 
plete set operates simply and satisfactorily down to a wavelength 
of 100 meters; by changing the coil it may be operated on the higher 
wavelengths now utilized in European broadcasting. 


self. This tube is mounted in a similar 


simple cabinet with the proper connec- 


tions for telephones and batteries. 

Both tubes function at a 4-volt fila- 
ment potential with 150 volts on the 
plates with suitable “C” batteries. 

Sets that employ this new. device are 
now in common usage in Germany and 
it is to be expected that this or a similar 
unit will be soon in use in America. 

Although these new multiple tubes are 
somewhat complicated in their internal 
arrangement of elements, they simplify, 
by a great deal, the wiring and construc- 
tion of the set that they are used with. 


In fact, the tubes themselves contain 


the major portions of the instruments 
and the wiring of the whole set. 
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UST because a’ set is home-made is 

no reason why it should ‘not have 

a professional look. And there should 

be no necessity for the usual excuse: 

“Oh, it’s just a home-made outfit, you 
know.” 

In present day practice, beauty and 
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WHEN YOU 


Lay Out Your Set 


Neglect of small details—such as the proper 
planning of panel and wiring—have ruined many 
an otherwise efficient home-made receiver. Here 


utility go hand in und and the radio 


receiving set which is correct architec- 
turally will probably be much easier to 


` wire and operate. 


~ The old idea of liberally sprinkling the 
panel with knobs and dials is rapidly 
passing. Engineers are cutting down on 
the number of controls; and the few that 
are left are arranged as neatly as pos- 
sible while at the same time they are 
placed in the way that is best adapted 
to the operator’s needs. 

There are many radio fans who prefer 
to build their own sets; but there are 
comparatively few of them who give a 
thought to looks. Often the panel has 
too many knobs, dials and vernier con- 
trols scattered wherever they happen to 
land, with the result that the completed 
set appears rather botchy. It is just as 
easy to work out a balanced design; and 
the chances are that if this is done the 
set can be handled more easily when it 
is completed. 

After you have decided on some par- 
ticular circuit to build the best thing to 
do is to make a trip of observation 
among the radio stores to see what good 
designs actually look like. A careful 
study of the advertising pages of radio 
magazines will often convey a wealth of 


are some simple facts that every fan should know 
before he begins to lay out his set. N 


By WILLIAM F. CROSBY 


worth-while information on the subject. 

Find out how many tuning controls 
you are going to have and also how 
many smaller knobs such as rheostats 
and potentiometers. If there are three 
dials for tuning and two smaller ones, 
work out the set in such a way that the 
three large dials come in a straight line 
across the center of the panel with the 
two smaller knobs below or between the 


larger dials. (see Figure 2) 


A good way to begin is to place the 
panel on the table and make up your 
mind to spend an hour or two shifting 
the various parts back and forth on it 
until you have a combination that ‘is 
going to look well from the front and at 
the same time make wiring convenient. 
Bear in mind that short connection wires 
are always desirable. 

It is customary to work from the back 
of the panel but in doing this care should 
be taken not to scratch the glossy finish 
of the other side. 

In all commercially built sets the an- 
tenna and ground connections are made 
from the right-hand side as the builder 
faces the back of the panel.. The circuit 
starts on the right-hand side and works 
across to the output side at the left. 
Therefore, as you shift the parts around 


Ihe Same Set Correct Arhitectura” 


A POOR PANEL LAYOUT—AND A GOOD ONE 
Figure 1: The scrambled arrangement of receiver design that is shown at the left not 


only looks poorly but at would work poorly as well. 
laid out in a more pleasing and efficient arrangement. 


At the right the same instruments are 
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5 Tube Set 
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FOUR STANDARD PANEL LAYOUTS 


Ficure 2: The panel layout at the top left is an arrangement for a regenerative receiver that 


‘employs three tubes; the two 


large dials control the tuning and the regeneration; the small. 


dials are the three rheostat knobs. At the top right is a standard panel for a five-tube 
neutrodyne circuit. The lower left panel is for a receiver that employs two stages of tuned- 


radio-frequency with a potentiometer control; and the small pane 


on the panel bear this fact in mind. 

When you are sure that you have 
everything exactly right take a piece of 
paper and pencil and make a rough 
sketch of the panel with the parts ap- 
proximately in place. This will serve as 
a memorandum and will aid in the next 
step. 

‘You will need, for the actual panel 
work, a sharp-pointed punch, a small 
rule and a try-square. i 

The first job, of course, is to locate the 
centers of the main tuning controls. 
These are usually half way between the 


manse Oe eee a 
ee es eee ae 


x See e ten a rans See gee HE wee 
s 
4 p a aa ee E eg Ls oe FOE 


t 


& 


o na 


HOW TO MAKE A TEMPLATE 


FicuRE 3: A small piece of stiff paper laid 

over the condenser bearing may be spotted 

with a pencil to find the exact location for the 
holes that are to be drilled in the panel. 


a one-tube regenerative set. 


top and the bottom of the panel and you 
should measure off this distance care- 
fully. 
Then, with the try-square and punch, 
mark off a horizontal line on the panel. 
Now place your condensers or coupler 
so that the shafts come on this line. If 


there are three of them, space them _ 


evenly. | 

When you are sure that you have 
these instruments far enough apart so 
that they will clear each other yet not so 
far that there will be waste space, mark 
off roughly the shaft centers. 

Then remove the instrument and with 
your try-square and punch mark off a 
vertical line on the back of the panel so 
that it crosses the horizontal line. At 
the intersection make a good deep punch 
mark which will later serve as a center 
for your drill. 

If you are going to mount a variable 
condenser at this point, the chances are 
that the instrument will come equipped 
with a paper template for drilling the 
holes. This template may then be laid 
on the panel in such a way that the 
center of the shaft hole comes directly 
over the “spot” just made on the panel. 
It should be held securely in place and 
the screw holes “spotted” wherever they 
come on the panel. (Figure 5) 

If a template is not supplied with the 
instrument you are to use, you must 
make one. This is easily done by cutting 
a hole, with the exact diameter of the 
shaft, in a piece of paper. This is slipped 
over the shaft of the instrument and by 
sliding a pencil around over the surface 
you will find that the point will drop 
through the paper into the-screw holes 
through the frame (Figure 3). Of 
course, the paper should not be moved 
until all the holes are carefully located. 


layout at the right is for 


Once this is done you will find that 
you have a good template to work from. 


It should be handled in the manner al- 
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WHEN YOU DRILL YOUR PANEL 
Ficure 4: When the holes for mounting the 
instruments are drilled in the panel, be sure 
that the panel is held fast to the bench and 


that the drill is held in an exactly upright 
position, as shown above. 
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Ficure 5: First, be sure that the template is centered at the exact position you want to mount 


the instruments. 


ready outlined (see Figure 5 for details). 

Suppose, now, that you have located 
all the holes for the tuning instruments 
and checking up shows that everything 
is symmetrical so far. You should de- 
termine which holes are to be counter- 
sunk from the other side and draw a 
ring around them with a soft pencil. 

The next step, of course, is to choose 
locations for the rheostats and the poten- 
tiometer if such an instrument is used. 
These are usually placed on the panel in 
a position lower than the tuning dials. 
They may be laid off in exactly the same 
way as the tuning instruments by mak- 
ing the paper template and again mark- 
ing the panel with the try-square and 
punch. : 

The positions of the jacks should be 
determined next and the holes laid out 
and center-punched. 

Remember to mark off holes about the 
edge of the panel for the screws which 
hold it to the cabinet and do not begin 
drilling until after you are certain that 
every hole is properly centered. Two 
or three little clamp screws will come 


-In handy at this point for holding the 


panel on the edge of the work bench 
while the holes are drilled (Figure 4). 
When all the holes are drilled turn the 
panel over and countersink those screw 
holes which come behind dials. 
The next thing to do is to screw the 
baseboard in place. This done, the tun- 


ing instruments are attached to the 


panel, the rheostats put in place and the 


= sockets and transformers are located on 


the baseboard. In placing the sockets be 
sure that sufficient room is left so that 
the tubes may be placed in them. 

A composition strip may be arranged 
across the back of the baseboard for 
carrying all the binding posts for batter- 


_ les, aerial and ground. In some home- 


made sets the jacks for’ the loudspeaker 
or headphones are also put on the back 
of the set. This arrangement is to be 
recommended as it keeps all wires away 
from. the front of the panel of the set. 


panel, with the use of a square. 


When everything is in place and you 
are sure that you have a set which is 
“architecturally correct,” then proceed 
with the wiring. 

Work out the position of each wire so 
that it will be as short as possible. Try 
to keep the wiring low down in the set. 
Nothing looks more amateurish in a set 
than a maze of untidy wiring. In a great 
many commercially built sets not a 


single wire is visible when the lid is 


lifted. Try to follow out a neat plan in 


Screnholes tor Calmet: 


o-9-9-0-4--4-0--@ 


Then, make sure that the template is aligned evenly with the length of the 


designing the wiring for your own set. 

Some fans wire a set roughly at first 
and do not install the permanent bus-bar 
wiring until after every necessary change 
has been made and the set is working 
correctly. 

In order to avoid mistakes only one 
wire at a time is put in place. One of 
the temporary wires is removed and the 
new bus-bar bent to shape and substi- 


tuted. This method is a good one, 


where the builder is not sure of his work. 
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HOW THE FRAMEWORK LOOKS, 


Figure 6: The front panel and a connection-block strip attached to a 
wooden baseboard. 
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ANOTHER TYPE OF CONSTRUCTION 
Fıcure 7: A bakelite sub-base is used here so that the instruments may 
be fastened. underneath and wired up. This arrangement makes pos- 
sible a very neat looking set when the top door in the cabinet is opened. 
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“WITH THE EXPERIMENTERS 


Conpuctep BY Laurence M. COCKADAY 


Trouble Shooting in the 
Cockaday Eight-tube 
Superheterodyne 


Parr III 


_ Ir ALL of the suggestions that were 
given in Parts I and II, in the June and 
July issues, have been tried and the 
operation of the receiver is still unsatis- 
factory there is probably some funda- 
mental defect in one of the parts that 
the experimenter can not find. As 
considerable apparatus that is not 
owned by the average experimenter is 
necessary to measure the electrical 
characteristics of the various parts a 
reliable repairman who has the neces- 
sary equipment should then be consulted. 

Many inquiries have been received in 
regard to circuit modifications in the 
receiver and methods of overcoming 


some of the difficulties that were enu- 


merated in Parts I and II. 
Before going ahead with a discussion 


OUTPUT TÒ SPENNER Jana From LOOP 


A 


cod a a a a aaa, Daad 


ant Gat a Ge quae west e mee 


Ig 


Reece e wwoe emus -o eusensce 


. of these changes the attention of the 


reader should be called to the fact that 
any parts that have given poor results 
in the original receiver are apt to prove 
just as unsatisfactory in the modified 
one. -This is- naturally- true only-of-the 
parts that are used in the reconstructed 
receiver. f 
The wavelength range, “B” battery 
consumption, amplifier frequency range 
and the presence of unnecessary re- 
peat points may all be improved by 
making the suggested changes. These 
changes will have no effect, however, 
unless the IF and AF transformers, con- 
densers, resistances and tubes are satis- 
factory. 


The modified receiver is shawn in: 


Figure 2. All the parts that were used 
in the original receiver may be identified 
by referring to Figure 2, Part IT. 

The additional parts that are neces- 
sary in order to complete the las 
changes are as follows: 


OSCILLATOR CURRENT 


Or POCED TUBE 
OSCHULATOR# : 
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Cl and C8—Condensers, fixed, .00025 
mfd. shunted by 2 megohm hm leaks; 

C3 and C4—Condensers, fixed, .002 mfd.; 

See cr semi-variable, Griddenser 


ype G-1 
C6 aya O7- Condensers i fixed 1 to 1 
mfd.; 


C2—Condenser , fixed, .001 mfd.; 

R1—Amperite type 112 or similar filament 
control cartridge; 

One tube socket (rigid type). 


The coil, Z, may be made by winding 
four turns of number 18—24 DCC or 
DSC wire on a 2-inch tube. The coil 
should then be removed and tied with 
thread or fastened with collodion ‘to 
make it self-supporting. 

It should be mounted just over the 
Autodyne coupler. The two bus bar 
leads to it will provide sufficient support 
for the coil. 

To make a fundamental meny 
oscillator coil out of the Autodyne 
coupler, all but 72 turns should be re- 


-moved-from the secondary (the large 


section) and all but 38 from the tickler 
coil. To lower the total capacity in the 
oscillator circuit to .0005 mfd. (in order 
to restrict the frequency ratio and thus 
minimize repeat points) a fixed .001 


' mfd. condenser should be connected in 


series with the .001 mfd. variable one. 

The fixed condenser should be one of 
the better mica types, guaranteed with- 
in ten per cent, or less if possible. Any 
variation in this capacity will alter the 
frequency range of the oscillator cir- 
cuit. 

This condenser is shown in Figure 2 
at C2. It is mounted vertically to 
shorten the leads. 

Note that the .006 mfd. fixed con- 
densers and the clips have been re- 
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HOW THE SIGNAL CHANGES ON ITS WAY THROUGH THE RECEIVER 
FicurE 1: Starting with the signal from the 2m the currents travel through tube, I2. The 


oscillator tube combines its current with the origina 


current and the combined current is passed 


on and amplified through tubes 13, 14 and I5. From there itis passed through H, the detector 


and I1, I6 and I7, to be greatly amplified at an audio frequency. 


An increase în the length 


of the dashes indicates a decrease in the frequency of the signal while an increase in thick- 
ness represents an increase in the amplitude of the signal at that particular frequency. 


oe m e eet ee ee tee 


Page 346 


moved from the Daven mountings. 
This is not essential but it slightly im- 
proves the: looks of the receiver. 

The picture, wiring diagram (Figure 
2) does not show the exact location of 
the parts. The parts are slightly 
spaced so that the numerous leads may 
be shown in horizontal projection. The 
intermediate - frequency transformers 
should actually be mounted as close as 
possible to the rear of the base-board. 
The three leads shown by the binding- 
post strip should be nearly over each 
other and spaced 14-inch or more. 

The difficulties that are involved in 
getting good results from the receiver 
will be considered in the order in which 
they appeared in the preceding parts, 
that is, by following the signal through 
from the input to the output. 

Trouble from the shunt reflexing, 
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which may occur-if the transformer is 
slightly defective, may be minimized 
either by elminating the reflex principle 
or by using series reflexing. For several 
reasons it was decided to make: the 
former change. 


The main wavelength limiting factor, © 
the radio-frequency transformer, should ‘ 


be removed. 

This permits the receiver to cover 
quite a broad wavelength band. By 
using a small loop and overloading the 
oscillator tube, so as to secure con- 
siderable energy at harmonic frequen- 
cies, the receiver may be made to oper- 
ate as low as 30 or 40 meters. 


The loop tuning circuit is then con- - 
nected directly to the input circuit of ` 


the first detector. No method for bal- 
ancing out the regeneration due to the 
interelectrode capacity of the detector 
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tube is used as numerous readers wish 
to use regeneration. 

The same type of intermediate am- 
plifier is employed and the second de- 
tector corresponds to the original one. 

The first audio-frequency stage should 
be moved to the right-hand end of the 
baseboard, as shown, as it seems more 
advisable to carry the output of this 
tube to the other end of the board than 
the output of the second detector. The 
whole arrangement could be simplified 
if it were not for the location of the jacks 
and the binding-post strip. Changing 
these two would deface both the front 
of the panel and the back of the cabinet. 

The amplifier is a straight, two-stage, 
‘4resistance-coupled one. Two changes 


. are made from the former arrangement. 
An Amperite is used to control the fila- 


~ (Continued on-page 368) 
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THE PICTURE WIRING DIAGRAM OF THE CIRCUIT REVISION 
FicurE 2: The upper rectangle represents the panel with the various instruments mounted 
upon it; the lower rectangle represents the baseboard with the instruments that are mounted 
there. The wires should be run exactly as shown by the heavy white lines in this illustration. 
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; Radio on the Norge Flight 


+ UNDOUBTEDLY one of the most spec- 
tacular among all the achievements of 
| radio was the reporting of the arrival of 
the Amundsen airship, the Norge, over 
the North Pole at 8.00 P.M., Eastern 
Daylight Saving Time, Tuesday, May 
11, 1926. The message came from the 
key of the Norge to the special radio 
station at the airship base at Kings Bay, 
Spitzbergen; thence it went to Oslo, the 
capital of Norway, whence the great 
Norw@gian radio telegraph station at 
Stavafiger forwarded it directly to the 
addressee, the New York Times, in New 
York City. Commander Byrd had 
flown over the pole only a few days earl- 
ier in his Fokker airplane, the Josephine 
Ford, but he had sent no radio messages. 

This Norge message, transmitted by 
the hand of the airship’s radio officer, 
Captain Birger Gottwaldt, was the first 
message of any kind sent directly from 
the top of the earth. 

Until the Norge passed the pole on her 
way from Spitzbergen to Alaska her 
radio was able-to keep in virtually con- 
tinual touch with her base. After 
passing the pole something went wrong, 
not with the Norge’s equipment but 
with the ether. For nearly three days 
the world. waited in suspense to learn 
the fate of the adventurous explorers. 
Not until the airship had almost landed 
did any of the hundreds of listeners at 
northern stations pick up the slightest 
whisper of the ship’s transmissions. This 
failure of the signals to come through on 
the Alaska side of the pole as perfectly 
as they did on the Spitzbergen side is the 
most interesting radio fact of the ex- 
pedition. As yet, Captain Gottwaldt 
has not returned from Alaska nor have 
details of his own -observations been 
published as this note is written, many 
days in advance of its appearance. 

It is possible to think of several 
reasons why radio transmission may 
have fallen off on the American side of 
the pole. For one thing, the Norge was 
then on the same side as the north mag- 
netic pole of the earth. This would 


INTHE WORLD'S LABORATORIES 


CONDUCTED BY Dr. E. E. FREE 


probably make little difference in itself, 
but it is probable that the lines of mag- 
netic force which cluster close to this 
pole. tend to control the downward 
movement through the earth’s atmos- 
phere of clouds of electrons arriving 
from the sun. It is these electrons which 
are supposed to have much to do with 
the production of the Northern Lights 
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or Aurora Borealis. Very little is known 
about these supposed electron streams; 
not even that they surely exist. But if 
they do exist, they are probably not 
arranged uniformly on both sides of 
the pole. Possibly they, or some of 
their effects, are responsible for the dif- 
ficulty which American and Siberian 
stations had in hearing the Norge as well 
as for the similar difficulty which the 
Norge appears to have had in hearing 
stations in the inhabited regions. 
Another disturbing factor in all arctic 
radio in the summer is, of course, the 
continual sunlight. This is the time of 
“midnight sun.” The sun is above the 
horizon during the entire twenty-four 
In the winter, conversely, the 
sun is contmually below the horizon. 
The pole suffers continual night. The 
reasons lie, as everyone knows, in the 
tilting of the earth’s axis, so that the 
yearly progress of our globe around its 


orbit tilts the northern pole alternately 


toward the sun and away from it. The 
continual sunlight of summer probably 
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THE FIRST RADIO MESSAGE FROM THE NORTH POLE 
This photograph, especially supplied by the New York “Times” for 


publication in Popuuar RaDio , Shows the 


inal message from the 


origi 
north pole, exactly as it came to the desk of the editor of the ‘‘Times.” The 
pas changes indicate how the original message was edited for Bune 
tion in the newspaper 


Underwood & Underwood - 


HOW THE DIRECTIONAL ANTENNAS WERE ATTACHED 


This snapshot of the “Norge”? was made over Pulham, England, while 

the airship was on her way to Spitzbergen to begin the flight over the pole. 

The white lines drawn around the ship indicate the approximate positions 

of the two double loops which constituted the direction-finding system. 

hese loops were connected to the single receiver, installed in the main 

cabin. The antenna used for transmission and for ordinary reception 
was a trailing wire let down from this cabin. 


has important effects on the ionization 
of the air, and consequently on radio 
wave propagation. All these matters 
we will be able to guess about more def- 
initely when the radio log of the Norge 
is published in full, as everyone hopes it 
soon will be. Conditions in the arctic 
are so altogether unlike radio conditions 
in more usual parts of the earth that 
any information about them might 
prove extremely useful for radio 
theories. 

The radio equipment of the Norge 
was built especially for her by the Mar- 


.coni Company, of London, and was cer- 


tainly the best ever used in polar work— 


probably the best ever installed on an 
airship for any region. There were two - 


transmitting tubes, ‘their circuit being 
coupled directly to the antenna. The 
antenna was a trailing wire approxi- 
mately 300 feet long, let down through a 
hole in the cabin. An antenna turing 


inductance was provided and, together 
with the trailing wire itself, permitted 
tuning to any wavelength between ap- 
proximately 550 meters and approxi- 
mately 1500 meters. According to re- 
ports so far received a wavelength of 
approximately 1400 meters was used 
in most of the communications from the 
ship. To absorb the minimum of space 
as well as to permit easy adjustment 
when the fingers were nearly frozen, the 
transmitter was not encased, the in- 
struments being mounted on an open 
board. Power was supplied by a 500- 
watt, 2500-volt dynamo, driven by an 
air propeller outside the cabin. The 
rated antenna power was approximately 
200 watts. | | 
The receiver was built on the prin- 
ciple of plug-in coils as tuning induct- 
ances. Enough such coils were provided 
to cover the entire wavelength range 
from 300 to 25,000 meters. Reception 
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of telephony, C. W. telegraphy or spark 
signals was equally possible. Arranged 


_ to be plugged in to this same receiver 


was the special radio direction finder, 
the antenna system of which consisted 
of two double loops of wire, each passing 
entirely around the body of the ship. 
Each loop was set at an angle of 45 
degrees to the axis of the ship, so that 
the two loops stood at right angles to 
each other at all times. The two wires . 
of each loop were placed approxmiately 
nine inches from each other and were 
tied down to the fabric of the ship with 
lmen tape and airplane dope. It was 
expected that this system would enable 
the Norge to find her position by radio 
at all times, even should the usual 


methods of arctic navigation fail. 


It appears that the system did not work 
quite so well as expected, suffering from 
the same troubles as other radio com- 
munications. 

The scientific results of the expedition 
are apparently not great, nor were they 
expected to be. Short of the possible 
discovery of land, there was little that . 
could be done in a mere flight over the 
icy wastes. What was hoped for, and. 
was accomplished, is proof that it can 
be done. The only important difficulties.. 
were the trouble with radio communica- 


-` tion after the pole was.passed and the 


unexpected accident that lumps of ice 
froze on the propellers, were thrown off 
and punctured the envelope of the ship. 
Both these difficulties can presumably 
be remedied another time. We may be 
sure that the flights of the Norge and of | 
the Josephine Ford are merely the first 
of many. 

What is even more important is the 
possibility of maintaining a permanent 
party of observers near the pole, even 
during the arctic night. This would 
be of the greatest value to science. : In 
radio. theory, for example, we need 
exact and continual information about 
the supposed streams of solar electrons 
coming downward to the earth in polar 
regions. The weather experts need daily 
facts about what storms are brewing in 
the arctic and about where they are cen- 
tered. The experts on ocean currents 
need more detailed information about 
the depth of the polar ocean and the 
contour of its bottom. All these facts 
can be obtained only if someone can 
stay in the arctic continually, muni- 
tioned and relieved by airships or air- 
planes. This summer’s work indicates a 
probability that this can. be accom- 
plished. There now seems little chance © 
that the arctic contains any large con-: 
tinent, but small islands may be found, 
suitable for permanent bases. Indeed, 
a base could probably be maintained on 
the ice itself, if no land at all is discov- 
ered. Should any such project be at- 


(Continued on page 376) 
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For a dependable ““B”’ elimina- 
tor—power amplifier unit which 
will enable your loudspeaker to 
deliver greater volume with a 
tone quality that is amazing, buy 
a General Radio Rectron “B” 
eliminator—Power Amplifier kit 
and carefully follow the few 
simple instructions for assembling 
the unit. 


Price of Kit, including all 
parts and drilled baseboard, 


$47.50 


INSTRUMENTS 


A properly built “B” eliminator operated from the lighting circuit noticeably im- 
proves the consistent quality of reception. It provides a constant, silent flow of 
current that makes it as dependable as the power station itself. 


Worry whether the “B” batteries are run-down and their continual replace: 
ment is forever abolished by the use of reliable B“ voltage supply unit. Once 
installed and adjusted it is ready for years-of constant service. 


A Power Amplifier in conjunction with the “B” 
eliminator permits the use of a high power tube in 
the last audio stage. This overcomes the tendency 
toward tube overloading and removes the most com- 
mon cause of distortion in loud speaker operation. 


Get this Booklet" 


Ask your dealer or write today for our pamphlet “How to 
Build a Rectron ‘B’ eliminator and Power Ampl-fer.” 


Behind the Panels of Better Built Sets_ 


iT ae eee Ne ea Be eg ee Le Be pe ee a ee ge ee Ne ee ee ee ee ee ge eee, ee ee a ee ee ee ee aw AN, n ess? 


——— SR a e aa eee ee a ee ee ee eee ee 


-= the roundness of cres- 


Page 350 


All apparatus advertised in this magazine has been tested and a 


voved by POPULAR: RADIO LABORATORY - 


Revolutionary Method of Amplification 
Sets New Standard of Reproduction 


ICTURE your ideal of a perfect 

audio amplifier—you would in- 
sist first on quality, the bass with 
its original volume and resonance 
and the delicate overtones clear and 
distinct, separating the f’s and v’s, 
and making applause the actual 
clapping of hands and not just a 
roar. You want this fidelity to the 
original from the faint high notes 
of a distant singer to 


cendo of a nearby sym- 
phony orchestra. Plen- 
ty of amplification, you 
would include, so that 
you do not have to 
hold your ear to the 
speaker to hear, but 
can sit back and feel 
the original actually at 
hand. Picture all this 
as a fact, fill in for 


stallation , freedomfrom 
deterioration, economical opera- 
tion, and the: important item of 
reasonable cost, and you com- 
mence to get a picture of the 
Na-Ald Truphonic Amplifier. 
Engineers thought this stride im- 
possible. Transformers did not fill 
the bill. Increase in their size and 
cost was an improvement, ap- 


- proached the goal, but still much 


was to be desired in both quality 
and volume. Resistance coupling 
could not do it. Lack of volume, 
distortion under heavy load, and 
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deterioration were among the fac- 


‘tors which led engineers to look 


for something better. Impedance 
systems were tried. Many such 


systems possessed many of the dis- 
advantages of resistance, and were 
much more expensive. Double im- 
pedances, one for the grid and an- 
other for the plate. circuit, were 

used with fair satisfaction, though 


l Complete Na-Ald Truphonic Amplifier may be used with any typ 
background, ease of ine set. List Price 


almost prohibitive in cost when 


large enough to provide real qual- 


ity. Various combinations used 
usually combined the disadvantages 
of their components. 

It remained for Mr. H. P. Donle, 
the noted scientist, to solve the 
problem by the creation of the Tru- 
phonic system. By a stroke of rare 
genius, he conceived a completely 
balanced system, with each com- 
ponent coordinated to operate at 
maximum efficiency, the whole 
having a capacity for precise, un- 


The curves indicate the remarkable 
superiority of Truphonic Amplifica- 
tion. On the left, the input output 
curve at constant frequency shows the 
overwhelming superiority of Truphon- 
ics. The curve on the right indicates 
the excellent frequency characteristic 
at constant load. Such curves indi- 
cate the performance. To really ap- 
preciate how much the curves mean, 
you must hear the system in actual 
operation, i i 
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| 
distorted amplification which is as 
revolutionary as the principle by 
which it is attained. The Tn- 
phonic system is a fitting climax 
to the work of Mr. Donle, often 
called “The Steinmetz of Radio,” 
whose patents cover the principle 
of the new R.C. A. supersensitive 
detector tube, the common mesh 
or basket weave coil, the Raytheon 
tube, and one of the 
earliest vacuum tube 
sockets. 

You must really hear 
the Truphonic Ampli- 
fier to appreciate it. 
Notice the perfect full- 
ness attained by the 
absolute fidelity of 
every detail. Hereto- 
fore, the amplifier has 
been the weak link m 
the radio chain. Well- 


e of 
.. . $20.00 nigh perfect broadcasts 


are stepped up through 
perfect tubes, while new power 
tubes have recently been developed 
to supply undistorted power for the 
operation of the new and almos 
perfect speakers. Engineers have 
been groping for a coupling devie 
which would approach the quality 
of other parts. Some complacent 
ones have been satisfied, other 
have been fairly content to ‘use the 
best available, but it remained-for 
Mr. Donle, inspired by the impor 
tance of the problem, to solve it, 
once and for all, by the inven 
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tion of Truphonic Amplification. 

It seems incredible that the tiny 
Truphonic coupler 21% x 11⁄5 x 135 
inches can perfectly reproduce such 
power. Engineers marvel at tho 
design which raises the efficiency 
to so high a level that at output 
far beyond the capacity of ordinary 
apparatus, no signs of overloading 
appear. 

With standard UX201A or 
equivalent tubes, a new standard is 
Even broadcasting 
stations you have ruled out as poor, 
and speakers condemned as impos- 
sible, will give results you never 
dreamed of. But for the real thrill, 
for reproduction so startling in 
tone, in volume, in real re-crea- 


tion of the original, give the Tru- | 


phonic a chance.to show its full 
power. Use a 171 or equivalent 
power tube in the last stage, with 
maximum rated voltage.. Get, 
never mind how, an absolutely top- 
notch speaker with plenty of power 
capacity, look over the program 
and tune in your favorite broadcast, 
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and—well, you will agree with us, 
it’s hopeless to attempt description. 
At a single step, audio amplification 


'has moved so far ahead that years 


of painstaking investigation wìll be 
required to pass it. For the first 
time, you can invest in a new radio, 
or modernize your old one, feeling 
that years will pass before it can be 
improved upon. Radio users no 
longer need tolerate mediocrity. 


Truphonic Amplification will of 
course be a part of the most mod- 
ern of the high grade sets. Avoid 
later regrets by having a compara- 
tive test of a set with Truphonic 
Amplification against any set with- 
out this wonderful amplifier you. 
consider purchasing. 

The amplifier will also be sold as 
a complete unit equipped either to: 
build into a set or to attach to a. 
set already complete. For the lat- 
‘ter, just put in the tubes, connect 
the batteries, loud speaker, and a 
single lead to the set and you will 
get music such as you never even 
dreamed of. The independent unit 
may be incorporated in a new set, 
or attached with surprising ease to 
your present set. Just picture your- 
self, sitting at home, with your 
present set listening to the New. 
York Philharmonic Orchestra play- 
ing in the same room with you— 
not at you! Picture your ideal of a 
perfect audio amplifier, and you 
will commence to get a picture of 
the Na-Ald Truphoniec Amplifier. 


Localized Tuning Control 
- Another Revolutionary Alden Development 


DMITTEDLY the most in- 

sistent demand of the pur- 
chaser or constructor of a set is for 
tonal quality. A close second, and 
one which has engrossed the at- 
tention of radio engineers, to an 
equal extent, is the demand for, 
single control. The first demand is 


definitely answered by Na-Ald 
Truphonic. For the second, an 
equally satisfactory solution is pro- 
vided in an equally radical way by 
the Na-Ald Localized Control tun- 
ing unit, another startling improve- 
ment brought out by the Alden 
Manufacturing Company. 


By bringing the tuning controls 
together beneath the fingertips of 
one hand, all the advantages of 
single control are attained withnone 
of the limitations which single con- 
trol imposes, when carried out in 
the usual form. 

All three condensers can be 


This amazingly simple tuning device accomplishes all the good of single control, without losing the flexibility of separate controls. There is 


adrum for each condenser, and each drum moves freely separately, or in unison with the others. Called the ‘ 
Unit,” it merits wide popularity among set builders. 
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Na-Ald Localized Control | 
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moved at once, when shifting from 
one station to the next, with all the 
ease of single control. Without even 
shifting the fingers, each condenser 
is brought to the point of maximum 
volume. No necessity for separate 
adjusting knobs, which make tun- 
ing a matter of several widely sep- 
arated controls on so many nom- 
inally single control sets. Nor is it 
necessary to use broadly tunéd, in- 
efficient circuits to compensate for 
inevitable discrepancies between 
even the most accurately adjusted 
tuning units. All the difficulty and 
extra expense of specially matched 
units, - extra - adjustments, addi- 
tional equipment, increased servic- 
ing necessary, and the inferior op- 
eration inherent in single control is 
done away with, without sacrificing 
any of the advantages. And the 
whole localized control unit is avail- 
able at a price but slightly above 
the cost of the individual condens- 
ers and. plain dials. - . ; 

The unit is particularly flexible, 
and lends itself most readily to a 
wide variety of sets. Almost any 


desired type of coil may be used. ` 


The coils may be shielded, if de- 
sired, and these shielded coils may 
be adjacent to the condenser, with- 
out requiring the undue depth of 
set which is necessary for a single 
control shielded set with the con- 
densers in line at right angles to the 


HE Na-Ald Truphonic Ampli- 

fier and the Na-Ald Localized 
Control Unit are so startling, so 
outstanding, that they tend to 
overshadow all other items. How- 
ever, the engineers of the Alden 
Manufacturing Company have not 


for an instant slackened their at- _ 


tention to sockets, and the same 
high order of engineering which has 
‘contributed so much to establish- 
ing Na-Ald as “World’s Largest 
Makers of Sockets and Dials” has 
developed a new universal socket 
which is in a class by itself. 

Recent developments have em- 
phasized the importance of proper 
cushioning. High ratio, low loss 
amplification, has increased the 


panel. The unit is of unusually 
handsome appearance, and lends 
itself to a variety of cabinet de- 
signs.: Because there is no metal 
near the front panel, this panel may 
be of wood, metal or Bakelite. 
Scales in any desired calibration 
may be used. Calibration in meters 
or kilocycles, as well as the regular 
0-100 can be used. 

For the. amateur and semi-pro- 


fessional set. builder, the localized ` 


control unit opens wonderful possi- 
bilities. The almost insurmount- 
able problem of single control is 
simply and easily solved. The unit 
is most flexible, and lends itself 
readily to all the popular circuits, 
including beside all the tuned radio 
frequency receivers, sets such as the 


Browning - Drake, Hammarlund -' 


Roberts, Aristocrat, LC-26, or 
T. I. C. The chassis is provided 
for. three condensers. . One con- 
denser. and controller -mày be 
omitted, or the controller may be 
used for either the tickler coil or 
tuning inductance so universal in 
two condenser sets. 

Go to your neighborhood store 
and ask to see the Localized Unit. 
Note, please, how beautifully it is 
made. The three master dials are 
each masterpieces of the Bakelite 
moulders’ : craft. 
made to operate without rubbing in 
such close -proximity. And note 


Na-Ald Sockets 


tendency toward microphonic ef- 
fects. At the same time, this same 
high ratio amplification magnifies 
all extraneous noises exactly the 
same in proportion as signals, mak- 
ing quiet essential. Finally, the 
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 howsmoothly they turn, how beau- 


tifully they respond to your easiest 
touch. This flawless operation 
called for machining to a hair’s 
breadth and moulding that nine 


out of ten Bakelite moulders would. 


not attempt. Years of experience 
as the largest moulders of Bakelite 
for radio parts, made this an easy 
job for Alden engineers and Alden 
skilled workmen. 


. -`The corrected frequency con- 


densers are models of modern prac- 
tice made with the very best ma- 
terials and, provided with self- 
aligning cone bearings, they repre- 
sent all that is desirable and neces- 
sary in variable condenser engineer- 
ing. And the unit is compact. It 


` 13 nine and one-half inches long and 


three inches wide. The dials meas- 
ure four and one-quarter inches in 
diameter and have corrugated per- 
ipheries. Provision is also made 
for the easy insertion of graduated 
strips: similar to those included 
with instrument. 

Outline the advantages of Local- 
ized Control for yourself. There 


you have (1) convenient manipu- 


lation, (2) compactness, (3) low 


price compared with separate pur- 
chase of elements, (4) more prac- 


tical and better appearing receiver, 
(5) easy mounting compared with 
that of three separate condensers 
on the’ panel. 


demand for reproduction unmarred 
by ‘noises from within the set has 
made the use of properly cushioned 
sockets more necessary than ever. 
Almost’ every conceivable method 
of cushioning has been tried at one 
time and another. Most were 
makeshifts, though some were quite 
effective. However, it remained for 
the engineers of the Alden Manu- 
facturing Company, with their long 


- and varied experience in the design 


of all types of sockets, to make a 
really scientific study of the situa- 
tion, and by a long and careful 


‘series of experiments to determine 


on a support which should provide 
absolutely the best cushioning for 
actual service. 
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Examinė one of the new Na-Ald . 
481XS universal cushion sockets. — 


Note how “live” are the springs, 
rolled of aspecial phosphor bronze 
for this particular purpose. You 
‘can see the tube apparently start in 
motion from the slightest vibration, 
though what actually happens is 
that the tube stands almost still, 
while the socket moves, under it, 
tne vibration being absorbed by 
the springs. In particular you will 
be interested in the fact that the 
tube has a very considerable free- 
dom of motion up and down as 
well as sidewise. Since a large pro- 
portion of the shocks are vertical, 


and since on account of the method _ 


of supporting the grid, the tube is 
quite sensitive to this type of vi- 


_ bration, this socket has been es- 


pecially designed to ‘cushion this, 
as well as for the horizontal cush- 
loning, which is the only cushioning 
of most types of so-called shock ab- 
sorbing sockets. 

-Of course the slogan “It’s the 
Contact that Counts” was kept in 


mind. Springs held in tension by | 
the Bakelite of the socket press 


firmly against the prongs of the 
tube for quiet positive contact. 
Just the feeling when you insert 
and remove the tube assures you 
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...Na-Ald 


De Luxe Socket 


SPECIAL DIPPED BRIGHT 
PHOSPHOR BRONZE CUPS 
LAMINATED AND EXERTING 
DUAL WIPE PRESSURE 


THIS ILLUSTRATION SHOWS HOW 
THE CONTACT STRIPS CAN BE 
MADE TO CLEAN TUBE TERMINALS 
AUTOMATICALLY BY ROTATING 
TUBE SEVERAL TIMES 


I 


that the contact is right, far more 
clearly than pages of description. 
The same strip of special phosphor 
bronze which contacts with the 


tube terminal extends to the bind- 


ing post, and terminates in a sol- 
dering tab which may be run 
through the panel for sub-panel 
wiring. No eyelets to loosen and 
become noisy, no rubber to dry and 
harden, no soldered contacts to 
loosen under vibration. 

The sockets are of course, mould- 
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ed of Alden Processéd, Genuine 
Bakelite, famous for its mechanical 
and electrical properties. Na-Ald 


production and inspection methods 


assure that every socket is perfect 
in every respect before it leaves the 
factory. And the large scale meth- 
ods make possible the very low 
price of fifty cents each. 

Na-Ald No. 400 DeLuxe—The | 
Standard Socket for Heavy Duty 
For heavy duty service, to hold 

the big, expensive power tubes, 


‘surely, with clean, quiet contact 


use the Na-Ald No. 400 DeLuxe 
Socket. This socket mounts rigidly 
on a broad firm base; ample spacing 
of the triple laminated dual con- 
tacts makes the highest voltage 
safe. The famous side scraping 
contact is just as effective with the 
UX tubes. as with the older UV 
types. Simply rotate the tube three 
or four times without removing it 
from the socket. Corrosion is posi- 
tively scraped away, and the con- 
tact comes to rest on the clean sur- 
face. You will be surprised at how 
much more quiet this sure, clean 
contact makes a set. Not only for 
the power tubes, but whenever.you 
need a rigid socket with absolute, 
assured contact use this reliable 


.Na-Ald DeLuxe Socket. Price 7 5c. 


Na-Ald Connectoralds 
A Simple Way to Clearer Radio 


OU can improve the perform- 
ance of your present set, par- 
ticularly in ability to handle large 
volume, with the use of a powér 
tube with a Na-Ald Connectorald. 
There is a Na-Ald Connectorald 
for every tube and set requirement. 
Of course, the use of the power. 


Na-Ald Connectoralds 


No: $20 No. 420 
for UX 120 Tube for Radiola 
in W 199 Secket Super Heterodyne 


Price $1.25 each 


- No. 120 - - + No. 112 
for UX 120 Tube for UX 112 
in UV 201 A Socket and UX 171 Tubes 


tube in the last stage cannot cor- 
rect errors in earlier couplers; in 
other words, cannot do the whole 
work as does a Truphonic Unit. 
However, it does provide a means 
for economically obtaining very 
real, worth-whileimprovement. The 
Connectorald holds the tube in the 
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socket, and provides means for at- 
taching the necessary extra B and 
C batteries. No changes in sockets 
orwiringarenecessary. Just clip the 
Connectoraldtothetube,snaponthe 
extra B and C batteries, insert the 
tubeandConnectorald inthe socket, 
and see what a difference it makes. 


ALDEN MFG. CO., Dept. C-15 
52 Willow St. 
Springfield, Mass. 


Please send me further information ons 
__|Truphonic Amplifier 
__|Localized Control Unit 
__|Sockets 
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Control 
Volume 
with this 
Modulator 
Plug 


ITH your radio set 

operating under full 
power, you can now regu- 
late tone and volume to 
suit your mood, by simply 
turning the knob on this 
Centralab Modu-Plug! Re- 
places ordinary loud- 
speaker plug. Provides 
perfect control of volume 
from a whisper to maxi- 
mum, without touching the 
tuning dials or rheostat. 


Cuts down static interfer- 
ence, smooths out powerful 
local stations, and brings 
through programs sweet and 
clear—improves spring and 
summer reception wonder- 
fully! 


$2.50 at your radio deal- 
er’s—or sent direct if he 
cannot supply you. 
Write for literature de- 
scribing this and other 
Centralab controls. 


CENTRAL RADIO 
LABORATORIES 


17 Keefe Ave. Milwaukee, Wis. 


Manufacturers of variable 
resistances for all 
radio circuits. 
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The Quack Doctors of Radio 
(Continued from page 314) 


the human skin to protect the skin from 
injury and to increase the energy of the 
person so treated. According to the 
inventor, the idea was that everybody 
is continually loosing energy by some 
mysterious form of “radiation” sup- 
posed to be emitted from the skin. This 
was not heat (which actually is emitted, 
of course, so long as the body is warm) 
but some other kind of ray. The ap- 
plication of the chemical stopped this 
radiation. Energy was saved. Here 
we see the touch of radio again. With- 
out the development of this science and 
the growing public interest in it, no one 
would have thought of recommending 
a nostrum by ascribing to it a potency 
in reducing “radiation.” 

The curious thing about this French 
preparation was that it really did make 
people more active, at least for a few 
moments. The secret was that it con- 
tained a slightly irritant chemical which 


brought the blood to the surface of the 


body and increased the circulation. It 
had about the same effects as a mustard 
plaster or an alcohol rub. The scientific 
hocum about radiation had however one 
real purpose. It tremendously in- 
creased the price. 


Medical Fakers Who “Cure” Human 
Glands by Radio Waves 


Recently there has appeared in 
America a form of radio quackery which 
makes great use of the recent scientific 
knowledge of the glands. By mysterious 
kinds of radiation, sometimes de- 
scribed as related to radio, sometimes to 
ultraviolet light, sometimes to X rays, 
the worn-out glands of the human body 
are supposed to be restored to youth 
and usefulness. It is true that the duct- 
less glands, like the thyroid gland in the 
neck or the adrenal gland near the 
kidney, do have profound effects on 
health. It is not impossible that the 
physicians who are working on these 
subjects may learn how to stimulate and 
control these glands, with resulting 
benefits to human well being. But 
these matters are still experimental and 
uncertain. They cannot be accom- 
plished as yet, by any form of radiation, 
let alone by radio waves. Anyone who 
pretends to transmit helpful messages 
to your glands in this way, you may set 
down as a fool or a crook, possibly both. 


The “Radio Divining Rod” Fake 

Finally, leaving the matter of the 
human body aside, we have the great 
fake of the radio divining rod. 

A divining rod is a very ancient in- 
strument with which the adept is sup- 
posed to be able to find precious metals, 
water, valuable minerals or other things 
which are hidden underground. The 
simplest form is a forked stick. When 
held in the hands of a “sensitive” person 
this stick is supposed to turn by itself 
and to point downward toward the 
ground at places where the desired 
treasure lies. In this form it is at least 
three thousand years old. 

Recently the diviners, too, have 
sought the aid of radio. It is quite true, 
of course, that radio waves can be used 
by those sufficiently expert to obtain 
information about underground condi- 
tions, Itis possible, even, that methods 
of locating ore bodies or water strata by 
radio waves may be worked out, some 
day, and put to practical use. These 
facts have not been overlooked by the 
fakers. Numerous complicated ,com- 
binations of coils and “receptors” and 
“sensatizors” and a hundred other con- 
traptions have been put together and 
sold or rented to the unwary for finding 
oil or gold or water. Needless to say 
none of these instruments has worked. 
At present, the only way to predict 
what is underground is to hire a good 
geologist to study the country for you 
and to make the best guess that he can. 
The radio divining rod—or the “elec- 
tronic emanation detector”—is nothing 
but a fake. 

In one sense, of course, the radio en- 
gineers cannot be held responsible for 
these misuses of our science. But in 
another sense they are responsible. 
They have succeeded in making radio 
popular. Millions of people have heard 
about electrons and waves and fre- 
quencies and resonance and a score of 
other scientific conceptions utterly un- 
known ten years ago. This knowledge 
will do good. It is already serving as 
the introduction of thousands of persons 
to the real and useful truths of science. 

But knowledge misused will do harm. 
A smattering of radio knowledge is 
being misused by fakers. 

It is one job of the radio engineers to 
see that this is stopped. 


The next and last installment of this series will 

expose the use of radio in fake fortune-telling 

and character-reading schemes for preying upon 
the pocket-books of the credulous. 
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Tungar is the original bulb 
charger. It is a G-E product 
developedin the Research Lab- 
oratories of General Electric. 


East of the Rockies: 
2 ampere Tungar $18 
5 ampere Tungar $28 

60 cycles—I10 volts 


Merchandise Department 
General Electric Company 
Bridgeport, Connecticut 
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Às easy as- 
turning on the light 


Throw aswitch—and charge your 
batteries. That’s all there is to it, 
if you have a Tungar permanently 
installed, 


The batteries themselves may be 
placed in a cabinet, a closet or 
down in the cellar. And, at night, 
when you sign off, all you have to 
do is throw a switch—to the right 
for“ A” batteries, to the left for“B.” 
It’s no more bother than turning: 
on a light. 


Tungar charges 2, 4 and 6 volt “A” bat- 
teries, 24 to 96 volt ‘‘B” batteries, in 
series: and auto batteries, too. No extra 
attachments needed. 


It causes no radio interference. ` 
It cannot blow out Radiotrons. 
Anovernight charge costs about a dime. 


Tungar—a registered trademark—is found only 


on the genuine. Look for it on the name plate. 
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A New Method of Using Harmonics for 
Determining Frequencies 


(Continued from page 318) 


In Every Popular 
Construction Set 


y „AREALI. 8, PAT. OFF, 


The “SELF-ADJUSTING" Rhcostat 


Insures Perfect Automatic 
Tube-Control 
Because AMPERITE— 


1—Eliminates Hand Rheostats, thereby 


simplifying control. | 
2—Permits use of the latest types of 
tubes or any combination of tubes. 
3—Simplifies and reduces set-wiring, 
' thereby making for greater compact- 
ness and avoids losses. 
4—No moving parts, hence no grinding 
noises; clear and full tones. 
5—Prolongs tube-life by keeping fila- 
` ments at-a constant temperature. | 
6—No filament meters needed. 
7—Brings the' most out of each individ- 
ual tube—automatically—no guess- 
Ing. . a N l 
8—Makes every set-owner a master oper- 
ator, no knobs to turn. 


For the New Tubes: 


Amperite No. 112—for the UX-112 and CX-112 
' Amperite No. 120—for the UX-120 and CX-120 


TUNE-RITE 


The Straight Line Frequency Dial 


‘STRISur 


ons 


Separates 
Low Wave <> SA 
Stations [ee 
Converts 
any set 

into a SLF 
set without 
expensive or 


ulky SLF 
condensers 


Write for FREE Hook-ups 
Radiall Company 


Dept. P.R.-8, 50 Franklin Street, N. Y. City 


No drilling to attach. 
Price $3.50 


gested above, and by estimating from 
the settings of the condenser dial (semi- 
circular plate condenser). This latter 
method takes into account the fact that 
the dial settings are inversely propor- 
tional to the square of the frequency. 
Thusif a dial setting of 80 has been found 
to give a frequency of 600 kilocycles 
(wavelength of 500 meters), a dial set- 
ting of 20 will give a frequency of 1,200 
kilocycles (wavelength of 250 meters). 
It must not be assumed that this method 


` is exact. To obtain reasonable accu- 


racy, extremely high and low dial set- 
tings should not be used. 


Some Special Precautions That 
Should be Observed 


The following suggestions will assist 
in obtaining harmonics between gen- 
erators: as 

(1): When adjusting the second gen- 
erator to zero-beat with the. first, de- 
termine the approximate required con- 
denser setting from the rough calibra- 
tion previously obtained. A beat note 
should be heard very near this con- 
denser setting of the second generator. 
Varying the coupling between genera- 
tors is usually necessary. 

(2) The beat note is most easily de- 
tected in the phones inserted in the 
plate circuit of the generator giving the 
higher harmonic. If the generator em- 
ploys a power tube the phones should 


be shunted by a suitable resistance or 


impedance. 

(3) The beat note between generators 
may sometimes be more readily heard 
in phones connected to the receiving 
set tuned to one of the utilized gener- 
ator harmonics. If the set is provided 
with sufficient amplification, a loud- 
speaker may replace the phones. This 
will, however, produce a somewhat 
broader region of zero beat since the 
tones of lower frequency will not be 
effectively amplified. 

(4) Stronger generator harmonics will 
sometimes result if the filament currents 
in the tubes are reduced somewhat be- 
low the normal values and if increased 
plate voltages are used. 

(5) As each new zero-beat adjust- 
ment of a generator is obtained, lay a 
card near the generator upon which is 


marked the fundamental frequency. 
This plan is of great assistance in keep- 
ing track of the generator adjustments, 

(6); When calibrating a frequency 
meter, plot a few preliminary points on 
cross-section paper as soon as they are 
obtained. This will indicate other fre- 
quencies most needed to give a smooth 
calibration curve. 


Calibration from Harmonics 


By the use of harmonics from a local 
generator, the -known frequency of a 
distant station which is above the range 
of the frequency meter can be used for 
a calibration point. 

Suppose the transmitting station is 
known to be 2,000 kilocycles (150 
meters) and suppose that the frequency 
meter will not measure above 700 kilo- 
cycles (below? 428 meters). The re 
ceiving set is tuned to the transmitting 
station and the generator is carefully 
adjusted in the region of 666.7 kilo- 
cycles (= 2,000 X 1/3) until a zero- 
beat is obtained. This is produced 
by the third harmonic of the generator 
beating with the received frequency. 
The frequency meter is now tuned to 
the fundamental frequency of the gen- 


erator, giving the calibratioh point of 


666.7 kilocycles. : 

A study of harmonics as outlined in 
this article gives a good background for 
experiments with a piezo oscillator (s 
called “quartz crystal” oscillator). 

Although this device is comparatively 
new it is coming into extended use for 


those purposes where one or more fre- 


quencies of extreme accuracy ‘and con- 
stancy are required. This instrument 


is essentially a radio-frequency gener- 


ator in the circuit of which is included 
a quartz plate cut from a natural quarts 
crystal. The quartz plate has the 
property of responding to certain defin 
ite fundamental frequencies fixed by its 
dimensions. These frequencies are de 
termined by comparison with a reliable 


‘standard and are usually three in num 


ber; they also have numerous harmonics. 

The piezo oscillator is used in con 
junction with the ordinary radio-fre 
quency generator to obtain numerot: 
other frequencies in the manner de 
scribed in this article. 


ComMInNc— 


“How to Build the LC-27 Receiver” 


Ever since the development of the now famous LC-26 Receiver by 
Laurence M. Cockaday, work has been under way on the latest and 
best product of the PopuLark Rapio LABORATORY—a non-regenera- 
live, five-tube set that operates from the alternating current house-light, 


socket 


lug without “A,” “B” or “C” batteries, and that is distin- 


guished by an extraordinarily clear tone without distorlion—particu- 
larly on the low tones. For further details, turn to page $06. 
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a ers = The Velvet Speaker 
É a Unit oe bringing new 
é 


_ radio satisfaction 


The Borkman Velvet Unit is the 
first unit to be developed that repro- | 
duces naturally, the articulation of — 
clear speech and yet yields both high | 
and low overtones of the whole range © 
of musical instruments. Not merely 
| | . “low pitch,” for Velvet Speakers re- 
Dealers! tain the higher tones unimpaired. 
Watch next nro The double stylus bar construction 
complete Velvet P t de Thes derfalle bal- 
Radio Speaker line-- pa ente Se AE WONGE y Da 
four table modelan anced diaphragm of unusual thin- 
unusual cone type, ness, specially ormed, is extremely 
and three rarely sensitive- -yet won’t blast and won’t 


beautiful cabinet _ distort on the heaviest power ampli- 
models. Perfect acous- | 


tic engineering! fication. 


Tone qualities like velvet! Smooth, 
clear, delightful. At last Radio recep- 
tion as you dreamed it should be! 


Sales Department | BE Manüfactiiers 

The ZINKE COMPANY The BORKMAN RADIO CORP. 
1323 So. Michigan Ave. l i 
= Chicago, Illinois Salt Lake City, Utah 
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An everynight 


adventure of Burgess 


Radio Batteries 


Oz of the reasons why 
you should always buy 
Burgess Radio Batteries is 
that the batteries used by air- 
mail pilots— battleships —ex- 
plorers—and the majority of 


recognized radio engineers— ` 


are evolved in the Burgess 
Laboratories and manufac- 
tured in the Burgess factory. 


These batteries are identi- 


cal with the batteries sold 
by your dealer and thousands 
of other good dealers every- 
where. 


Burcess BATTERY COMPANY 


`” GENERAL SALES Orrice: CHICAGO 


Canadian Factories ang Offices: 
Niagara Falls and Winnipeg 
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The Atom 
(Continued from page 326) - 


and also—this is a hard-won result ob- 
tained by a few workers, especially 
at the National Physical Laboratory— 
that the atoms of the alloying metal 
are substituted for some of the atoms 
of the metal which is the base of the 
alloy. When a metal gives under strain, 
slip takes place between layers in 
which the atoms in each layer are ar- 
ranged, as in Figure 7; such layers would 
be horizontal in a tightly packed pile of 
cannon-balls. A-single large crystal is 
very easy to deform; but a mass of 
metal consisting of an irregularly ar- 
ranged crowd of crystals does not give 
way so easily, because, in whatever di- 


[rection the strain is applied, there are 


crystals which will stand strain in that 
direction, though weak in others. 

When the atoms of the alloying metal 
are inserted, they form projections in the 
planes of easy slip, which stiffen their 
resistance to sliding, acting like nails in 
one’s boots on slippery ground. This is 
Rosenhain’s explanation, and it seems 
sound, up to the present state of devel- 
opment of the new X-ray analysis. 
Atoms which strain the structure of the 
crystal can only be introduced in small 
numbers. Thus copper will accept any 
proportion of nickel, but the alloy is lit- 
tle harder than the pure metal; while 
only a small percentage of tin or 
aluminum can be introduced, but the 
resultant hardening is considerable. 

The distortion of the structure by the 
introduction of foreign atoms may also 
account for the increased difficulty of 
passing electricity through the metal. 
A pure metal is generally a good con- 
ductor of electricity. There are plenty 
of free electrons and a regular structure 
to flow through. It is natural to expect 
that the flow is impeded if the structure 
is deformed. When a pure metal has its 
temperature lowered, its resistance to 
electric current 1s diminished; the atoms 
are now quieter and the electrons move 
more easily. But there is little tem- 
perature change in an alloy, because the 
chief obstruction is the distortion due 
to the stranger atoms. This is illus- 
trated in Figure 1. 

Metals are conductors of heat; and 
there is a close relation, imperfectly 
understood, between the conductivities 
for heat and for electricity. 

In Figure 8 is shown a beautiful piece 
of apparatus designed and made at the 
National Physical Laboratory; it de- 
pends for its working on the very expert 
preparation of plane surfaces. This 
process was carried to a high pitch of per- 
fection during the war in order to meet 
the demand for accurate gauges. If the 
hand is placed on top of the horse-shoe, 
its warmth causes the steel pins at the 
bottom to converge and pinch the steel 
ball. If it is then placed underneath, 
the pins open out again: and the ball 


4 {once more moves freely between them. 
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Sheet Copper 


for 
Shielding 


Shielding © 


Prevents aerial radia- 
tion and feedback. 


Insulates against in- 
terference from adjoin- 
ing circuits. 

Improves efficiency, 
selectivity and tone 


quality. 
USE SHEET COPPER 


because it combines low 
resistance with easy work- 
ing qualities. 


COPPER t& BRASS 
RESEARCH ASSOCIATION 
25 Broadway — New York 


P ELECTRAD 


Heavy Duty Metallic Resistor 


Specially developed for B eliminators and 
bower supply units. 


Special Features Are: 
1—High current-carrying capacity. 
2—Non-inductive. Accurate calibration. 
3—Low temperature coefficient. 


4—Resistance element fused to inside of 
Lavrock tube. 


5—All standard high resistance sizes. 
Ask Your Dealer for Detailed Circular 


List price $1.00; in Canada $1.40 


ELECTRAD, Inc. 


428 Broadway 
New York City 


am 


The metallurgy of iron is extraordin- 
arily complicated. The constant practice 
of thousands of years has accumulated a 
mass of technical knowledge. which will 
take long to unravel. Nevertheless, the 


- microscope, and—we may now add— 


the X-rays, are doing much to explain 
the many processes. 

When carbon is put into iron, the 
atoms seem to be inserted between the 


‘ atoms of iron, not to act as substitutes 


asin a copper-aluminum alloy. In both 
cases, however, there is resulting strain. 
Moreover, the iron and the carbon form 
molecules, called cementite, very hard 
and unyielding (Figures 3, 4 and 5). In 
the wonderful old Indian steel, that 
came to Europe through Damascus, the 
cementite crystals are clearly seen under 
slight magnification as white spots; and, 
as they occur in masses aggregated in 
broad wavy lines on the surface of the 
steel, they give it the famous “watered” 


. appearance which was so prized as an 


evidence of quality (Figure 6). In 
sharpening the steel these hard particles 
seem to have furnished the minute teeth 
of the saw, which in effect the scimitar 
really was; its curve contributed to its 
sawing action. Saladin, in Scott’s 
“Talisman,” cut a fine gossamer veil in 
two. Cceur-de-Lion used a straight, 
heavy sword as one would an axe, and 
clove a bar of iron. 


The idea of an atom or molecule at- 
taching itself to others at definite points 
underlies the explanation in this and the 
preceding articles. At the surface, some 
of these points of attraction are uncov- 
ered. If no atoms or molecules of like 


_kind are present to extend the solid by 


their accretion, others may take their 
place, and prevent further growth or 
the attachment of any other atoms. A 
clean glass surface is wetted very easily; 
but if it stands exposed to the air for a 
while it is covered with a foreign layer 
and can be wetted no more. Surface ac- 
tions of this kind are of extraordinary 
importance in many industrial proc- 
esses, and especially in physiological ac- 
tions. 

The experiment of Figure 11 is a sim- 
ple illustration. A glass bead, just 
heavier than water, sinks to the bottom 
of a glass vessel containing soda-water. 
Neither bead nor vessel collects bubbles 
if they are clean and smooth. The 
water fastens on to the glass, or “wets” 
it; the gas bubbles are not encouraged to 
form between the liquid and the wall. 

` But, if the bead is taken out, dried, 


‘yubbed with greasy fingers and re- 


placed, it collects bubbles in profusion, 
which, acting like buoys, bring it to the 
surface. 


An important process in ore separa- 


tion is worked thus; the heavy metal ` 


sulphide particles, made slightly greasy, 
are brought to the surface of a tank and 
stay there in a foamy mass, while the 
lighter particles of silicate and other 


-matter are lef. at the bottom. 
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the dope’ you've 
been looking for- 


Zee \| 


RADIO BUSINESS” 


If you’re earning a penny 
less than $50 a week, clip 
coupon now for FREE 
BOOK! New book, pro- 
fusely illustrated, tells all 
about the Radio Profession, 
thousands of openings—in 
work that is almost ro- 
mance! YOU can learn quickly 
and easily at home, through our 
tested, improved methods, to take 
-= advantage of these great opportu- 
nities. Why go along at $25 or $35 
or $45 a week, when you can pleas- 
antly and in short time learn to be 
a Radio Expert, capable of holding 
the big jobs—paying $50 to $250 
a week? 


Clip Coupon for Free 
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These Instruments 


FREE of Extra Cost 


All instruments shown 
here and others—-SIX 
BIG OUTFITS—sent 
to all our students free | 
of extra cost under 
short-time special offer. 
Clip coupon now 
find out all about this 
big unequalled _ offer 


while you still have time to gi 
e a iventage of it. Our J. E. SMITH, Book 
President 


Penne is intense actien : , 
—these Instrumen ou 

learn to do the ractics work. Receiving sets, Don tenvy the other fellow who's 
from anpe kind to thousand-mile receiver. Many pulling down the big cash! .Our 
a RENES proven home-study training meth- 


My Radio Training Is The Famous Ods make it possible for you, too, 
“Course That Pays For Itself” toget ready for a better job, to earn 


Spare time earnings are easy in Radio enough money so you can enjoy all 
when you know it the way we teach you. the good things of life. Most amaz- 
Increase your income almost from. the ing book ever written on Radio tells how— 
start of your course through practical thousands of interesting facts about this 
knowledge we give you. We show you great field, and how we can prepare you, 
how 9 hold the job, then our ee dag" Em oy- quickly and easily in your spare time at 
ment Department eo tel how, ~~ home, to step into a big-pay Radio job. You 

: ee can do what thousands of others have done 

Howard B. Luce of Friedens, Pa., made through our training. GET THIS NEW 

$320 in 7 weeks during his spare time. FREE BOOK. SEND COUPON TO-DAY. 


D. H. Suitt of Newport, Ark., writes, 
. "cor J. E. SMITH, President. 


“While taking the course I earned in 
spare time work approximately $900. Earl 
National Radio Institute 
Dept. HT-8 Washington, D. C. 


right of Omaha, reports making $400 in a short 
time while taking his course—working at Radio in 
his spare time only! Sylvester Senso, 207 Elm 
Street, Kaukauna, Wis., made $500. 


` And when your training is completed 
you're ready to step into a real big Radio 
job like C. C. Gielow, Chief Operator of 
the Great Lakes Radio Telegraph Com- 
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FRE Es “MEN! Here's 


How TO GET INTO THE 


pany; E. W. Novy, Chief Operator of 
Station WRNY; Edward Stanko, Chief 
Operator of Station WGR; and hundreds 


of other N. R. I. Trained men. The National | 


Radio Institute, Originator of Radio Home-Study 
Training, established 1914, today offers you the 
same opportunity these men had, under a bond that 
uarantees you full satisfaction or money refunded. 
t’s your big chance to get into Radio—mail coupon 
for FREE Book and proof! 


‘Radio Institute 
Y Washington, D.C. 
yf Dear Mr. Smith: 
Without obligating me in 
any way, send me your big 
_ FREE BOOK, ‘Rich Rewards 
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Complete List of 
GUARANTEED PARTS FOR 


IMPROVED 


BROWNING 
DRAKE 
RECEIVER 


By ARTHUR H. LYNCH 


List Price 


Coil and variable condenter, respect- 
tively, of-the National Co. An- 
tenna Tuning Unit $22.50 

Coupling coils and variable condenser, ' 
respectively, of the National Co. 
dotector tuning unit 

Jefferson ‘‘Concertone’’ sealed audio- 

i frequency transformer 

Thordarson filter choke (same as that 
used for B eliminator work 

Tobe paper filter condenser, 4 

Sangamo mica fixed condenser, .002 


mfi 
X-L aa tyne N. 
3—Lynch double-resistance mountings. . 
2 rone paper filter condensers, .1 
ch metallized resistors, .1 meg.. 
metallized resistor, .5 mego 

5- Benja enui vibrationless sockets for 
Lynch UE pubes resistor, 6 megohms. . 
2—Lynch metallized resistors, 025 

i and .09 P Te- 

: spective 
Brach-stat Cel 
Frost Gem-Jac, N 
Carter battery switch 
2—Tait brackets 
Pangenie. mica fixed condenser, 
equipped with gridleak clips. 

Small nee brackets for mounting con- 

nection blocks 
Antenna connection block.......... is 
Battery connection block 
Decorated bakelite panel, 8 x 22 inches. . 

Complete 


parts 963.90 


Corbett 8x22 Inch Cabinet 
Madeo! genuine mahogany; S9 1 2 , O O 


including wood baseboard. 


SPECIAL 
Write for OUR prices on complete parts for 
LC-26 
McLaughlin 
Super-Heterodyne 
and the 


S-C Receiver 


Mail Orders Shipped the Same Day 
They are Received 


HEINS & BOLET 


Radio and Electric Supply Corporation 
WHOLESALE AND RETAIL 


44 Park Place, New York 


Does the Human Body 
“Reflect”? Radio Waves? 


(Continued from page 321) 


ire measurement method is shown in 


‘the illustration on page 321. 


The floor was marked where thé assis- 
tant stood in each case when the maxi- 
mum current was obtained, and it was 
found that these points corresponded 
to the half, whole, and one-and-one- 
half wavelength points as determined by 
the measurement of the wavelength of 
the set.. 

It was found that the effects obtained 
were considerably enhanced when the 
plane of the inductance of the transmit- 
ter coincided with the plane connecting 
the transmitter and the moving body, 
although readable deflections were ob- 
tained when these coils were at right 
angles to the line of advance. 


It is certainly clear that shielding of 


the apparatus is even more necessary 
when working with these ultra-short 
waves if any degree of transmission sta- 
bility is to be attained. We hear much 
at present. among short wave enthu- 
siasts about “shifting” and ‘fading.”’ 

How much of this phenomenon is 
directly due to unshielded sets and to 
the variation of the conditions surround- 
ing the set while it is in operation? 

One perfectly logical conclusion which 
we can draw from this experiment. is, 
that, when we come to beam transmis- 
sion, utilizing a parabolic reflector, par- 
ticularly with waves under five meters 
in length, the maximum effect can be 
produced only when the focus of the 
system, at which the transmitter is 
placed, is located one-half wavelength 
from the middle point of the reflector, 
instead of one-quarter wavelength from 
it, as in the recent experiments of Mar- 
coni, and those of Dunmore at the labor- 
atory of the Bureau of Standards. In 
such a case the energy returned to tke 
antenna by the screen or reflector will 
effect the transmission of still greater 
energy to the distant point. 

The simple experiment described in 
this article points the way to many 
other interesting ones along the same 
line; for example, the determination of 
whether this phenomenon will still, be ob- 
served if the entire set, with the excep- 
tion of the antenna and counterpoise 
are completely shielded. 

It is also suggested that examination 
be made of the difference in effects 
which may bė obtained with reflectors 
of various kinds, not only of metal, 


but such: as “trees, buildings and other 


objects, which might influence the trans- 
mission of these short waves. Many 
other desirable experiments will im- 
mediately suggest themselves to the 
reader. 

There is a vast unexplored region 
concerned with the possibilities and 
difficulties of beam transmission which 


may well occupy the attention of many , 
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~——a silk-covered cable of vari- 
colored Flexible Celatsaite wires, 
for connecting batteries to set. 
Prevents “blowing” of tubes; 
gives your sct an 
orderly appearance, 


Stranded Enameled Antenna 


Best outdoor antenna you can 
buy. 7 strands of enameled 
copper wire; maximum sur- 
face for reception. Prevents 
corrosion and consequent 
weak signals. 


The Original Celatsite 
—a_ tinned, copper bus bar wire 
with non-in flammable “spaghetti’” 
covering, for hook-ups. 5 colors; 
30-inch lengths. 

We also offer the Wigehe grade of 
“spaghetti” tubing for Nos. 10 to 
18 wires. 5 colors; 30-inch lengths. 


Flexible Celatsite 


Flexible, stranded wire for 
point-to-point and sub-pancl 
wiring. Non-inflammable 
tg aghetti” covering. 
In black, yellow, green, 
red and brown: a color 
for each circuit. Put 
up in 25-foot coils. 
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THE ACME WIRE Co., DEPT. P 
NEW HAVEN, CONN. 
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investigators. One of the most important | 
questions to be answered is: 

“How soon does a beam cease to be 
a beam?” 

Radio experimenters everywhere are 
urged to set up apparatus and -obtain 
more data concerning these questions. 
The writer will be glad to hear further ' 
from anyone who may be stimulated to 
further research along these lines. 


The Word of. God— 
l on 500 Watts 


i (Continued from page 327) 
tically every live denomination appear 
before the microphone of the station. 
At its inauguration, representatives of 
nine different sects were present. So it 
is apparent that the spirit of religious 
cooperation may be carried out in this 
way for the interest of the listeners to 
the Radio Parish sermons, regardless of 
their doctrinal leanings. 

Station WCSH, which serves as the 
pulpit of the radio parish, is modest, as 
broadcasting stations go. It is of. 500 
watts power and transmits on a wave- 
length of 256.3 meters. Although this 
type of station hds a consistent range 
of only about 100 miles, letters already 
received from “parishioners” show its 
influence as far as California, Alberta, 
Cuba and the Atlantic coast. 

Already, letters that are being re- 
ceived show that there is a genuine in- 
terest in this novel form of ministry. 
Expressions of opinions from the’ mem- 
bers of the radio parish are the sole 
guide as to the future of the station, and 
so far, these have been encouraging. 

As the letters which are received at 
this station are of a type not ordinarily 
found in the usual broadcasting mail, 
answers of a special nature are required. 
All of the replies bear a personal stamp, 
and as the case decrees, it will be a 
message of thanks, counsel, sympathy, 
encouragement or of cooperation that 
will be written. 

To those members of his far-reaching 
parish who are in remote sections apart 
from regularly founded churches; to 
shut-ins and invalids; to those at sea, 


the radio pastor plans to devote a great | 


deal of time. It is indeed to those par- 
ishioners that radio will bring comfort 
and happiness, inaccessible otherwise. 

The young minister—for Mr. Hough 
is not yet thirty—may indeed look for 
duty in a path that extends way be- 
yond any man’s horizon. And doubt- 
less it is the payee of radio to enlarge 
it. 


During six months the Signal Corps 
radio net is said to have effected a sav- 
ing of $48,086 in handling governmental 
messages. 

+ +% 

The rumor is again being revived that 

the Pope’s voice may be broadcast. 
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tors. The Lynch Metallized 
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qualified endorsement of lead- 
ing engineers, experimenters and 
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mains permanently accurate. NO. 

Comprising a concentrated metallized i 
deposit one-thousandth of an inch thick 
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glass tube, each LyncH METALLIZED Frxep 
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time and service. 


Warranted — 


Absolutely Noiseless The old carboni lamp con- 
. sumed more current to give 
Permanently Accurate leas light, Tungsten, which 
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epen able id The Lynch Metallized 

i Resistor gives pon ering: 

conductive resistance. It 
marks as great an advance 
as did the tungsten lamp. 
Arthur H. Lynch 


If your dealer cannot supply you, we will ship 
by return mail. You take no risk as Lynch prod- 
ucts are sold on a money-back guarantee. Use 
the Convenience Coupon below. 
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Permanence! 


HUSE girders, held to- 
4 gether by small rivets, 
make towering skyscrapers. 

Durham Metallized ‘Resistors 
are the enduring link in radio 
receivers and associated ap- 
paratus. Made impervious to 
atmospheric changes. Perma- 
nent in resistance value—and 
necessary to’ good reception. 

500 ohms to 10,000 ohms....... $1.00 


Above 10,000 ohms to .24 meg... .75 
.25 meg. to 10 meg........... . 00 


DURHAM RESISTOR 
MOUNTING 


Made of moulded insulation of Seep: . 


tionally high resistance. Has best 
quality, tension-spring, bronze con- 
tacts. The only upright mounting 
made. Occupies but little space in set. 


Single mounting.........--..ccccce ec eee 500 
For condenser.......... 0  .ccescececeece 650 
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me METALLIZED mpi 
ba z Y 


RESISTORS 
INTERNATIONAL RESISTANCE CO. 


Dept. A. Perry Bldg. ? 


O.P.Y.—We are sorry that we cannot 
get the full history of the Clicquot Club 
Eskimos for you. * * * However, we have 
managed to find a photograph of them 
and Mr. Rodney J. Clicquot (he is the 
brother of:J. Jerome Clicquot, the one who 
sold the old family home to start the 
business) has kindly supplied us with a 
few pertinent facts concerning the lives of 
the boys. * * * They are shown here just 
as they stepped off Mr. MacMillan’s boat 
last fall. * * * Kubo, the one on the right, 
left Greenland and eleven children, that 
he might sing for you. * * * Zeck, the one 
shown next to Kubo, still insists upon a 
blubber diet and he has eaten fourteen 
seal skin coats since arriving in New 
York. *** The other two Kimmo and 
Clic (Clic means Clicquot in Persian) are 
awfully nice boys. *:* * They speak won- 
derful English now and are helping their 
two younger brothers, Rippo and Icicle 
through the University of Greenland. * * * 
Zeck, in giving his first impressions of 
New York, said that we are very pale, 
dry people and that the man who owns 
the gum machines in the subway must 
have an awful time keeping them filled. 


Auice M. Raprotanp.—Yes, the Stan- 
bury-Gambie romance is still burning 
fiercely. * * * Gambie is Italian, Stan- 
bury is Scotch. * * * Ah; Romance, my 
dear, we are many years beyond it—ever 
so many! | 


W.B.—Harry Richardson is the an- 
nouncer at KFJF. How should we know 
if he has a brother in the laundry business 


in Ilion, N. Y.? * * * This is not a gene- 


ological bureau. 


_ F.H.C.—Vincent is Spanish. * * * Yes, 
he owns Casa Lopez. * * * No, to your 
third question; you should know better. 
* * * So Uncle Geebee has got under your 
skin too! * * * Isn’t he a dear? * * * If 
we ever meet him on a rainy day we shall 
take his rubbers and umbrella away from 
him.* ** My, wouldn’t that make him mad! 


tea-sipping announcers.is old. 

are now thinking seriously of organizing a 
“Society for the Development of the Mas- 
culine Idea.” * * * Uncle Geebee (WGBS) 
is our inspiration. _- 


M. McQ.—The idea of a sorority for 
k k We 


Dav P.E.—Yes, Bertha Brainard is 
still on the staff of WJZ but she does not 


broadcast much. * * * You are right | 


about Granlund (NTG); he worked on a 
fishing smack out of Boston. * * * So 


Philadelphia, Pa. | you think he is quite a poet after listening 


to some of his sonnets? * * * If you want 
to test your own poetical prowess, write 
an “Ode to Spring” and put it away in the 
trunk for a year. * * * If you like it 
after that you are a poet; if you feel like 
committing hari-kari, you are not a poet. 
* * * If you cannot decide one way or 
the other, keep your job on the grocery 
wagon. - 


D.W.P.—Yes, we also heard that Gra- 
ham MacNamee was writing a book; it is 
to be called, “Before the Microphone.” 
* * * Tt should be a wow. MacNamee is 
full of wows. | 


A.W.P.—Lewis Reed is the “nice voice” 


at WJZ. * * * Reed still requires a 


normal hat band and we regard him as a 
class A announcer. 


Eppre.—Robert Casey, the man who 
wrote “The Step On The Stairs” is a mem- 
ber of the staff of the Chicago Daily News. 


E.F.F.—No, Lamdam Kay (Atlanta, 
Ga.) is not the son of the southern Colonel 
who wrote ‘‘Way Down Upon the Swanee 
River.” * * * This song was written by 
Stephen Foster and it was named by his 
brother. * * * Your musical history is 
simply terrible! 


Baut-BEArinc.—Your “Society for the 
Muzzling of Irish Tenors” is premature; 
the matter of sopranos is more pressing. 
** * We know that John McCormack 
started the “Irish Tenor” stuff but we are 
still searching for the guy who put the 
“song bird” idea in the heads of 1,481,781 
female choir singers. 


Henry.—Jim Hughes is the funny man 
at the KADA Teaberry Time; he is the 
author of a number of humorous sketches. 
* * * Tf you think we should have more 
sopranos on the air, you are thinking de- 
structive thoughts. * * * You are no 
prospect for our Society for the Abatement 
of theSoprano Nuisance. 
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Dave.—Very few “microphone names” 
are used, so the lady’s name is probabl 
correct. * * * WMCA gives the stoc 
market reports throughout the entire day. 


Curits.—Please, Lady, this is not a 
matrimonial bureau. * * * No, Broken- 
shire is not married. * * * Sure he’s the 
“Valentino of radio.” l 


& 


V.P.—You are an ingratiating writer 
of notes; what a lovely piece of sentiment 
to read on a nice summer morning! * * * 
We don’t know what happened to Eddie 
Squire, the old announcer of WMCA. 
* * * Eddie, where are you? 


D.D., Jn.—Where have you been? * * * 
WJY gave up the sponge last year. * * * 
It was a great blow to the sopranos, as 
WJY was sure a soprano-fed station. 

as 


e 
A.L.—WHN is a very crude advertiser 
but what are you going to do about it 
+ * * Some day we expect NTG to throw 
off a spasm of “Boots” for the “Broadway 
Shoe Shop.” ' x 


James P. McD.—“The Record Boys,” 
Al Bernard, Frank Kamplain and Sammy 
Stept, are vaudevillians. * * * ile we 
have never fallen out of our chair laugh- 
ing at them, they are funny. * * * Yes, 
they all live in New York City. 


č 


S.P.—The Eveready Programs are in- 
vented and staged by a very alert young 
man named Paul Stacey; we regard him 
as the heaviest thinker in the broadcasting 
business. * * * Stacey used to be a news- 
paper man; he represents the “dawn of 
intelligence” in broadcasting. 


E.F.F.—WHN is the world’s greatest 
rendezvous, for jobless vaudeville actors and 
actresses; out of its daily callers you could 
make up the casts for nine burlesque 
shows. * * * Yes, there is always a gorge- 


ous assortment of blondes and brunettes,’ 


but they are all hungry enough to eat you 
into a second mortgage. 


Mrxe.—Will Oakland (WHN), the 
“high tenor with the mint-julep personal- 
ity,” seems to be quite sure that he is a 
wow. * * * My, what a lot of damage 
the high school girls do to radio with their 
mush notes! * * * We don’t know how 
Mr. Oakland got his start in radio but we 
ao. know how he would finish if we were 

8- oe 


č 


Pow-Wow.—You’ve got a fly-paper 
memory. dgar Rice Burroughs, the 
author of “Tarzan of the Apes” read the 
Evangeline poem on the Eveready Hour. 
+ * * Yes, h 
were charmed with his work. 


€ 


B.S.—Choe Phillips, Billy Horan, Ed- |- 


die Chittenden and Leslie Appelgate, make 
up the Sunny Southern Four that you 
heard from WSMB. * * * So you think 
they are good enough to be in grand opera, 
do you? 


No-Name.—Emma Raff played the lead 
in the “The Step On The Stairs” micro- 


phoned at KOA. * * * If she sounded 


ike a divorced woman your hearing is bet- 

ter than ours. * * * No, we have no 
information concerning the matrimonial 
status of the lady. 


e is a splendid reader; we |. 
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A New and Advanced 


 Model— 
Norden-Hauck 
Super-10 — 


Highest Class Receiver in the 
World 


Panel Size: 36"°x9""x1-4"" 


HE NORDEN-HAUCK SUPER-10 is an entirely new and 
advanced design of Receiver, representing what we believe 
to be the finest expression of Modern Radio Research 
Engineering. It is the product of years of experience devoted 
exclusively to the attainment of an ideal Broadcast Receiver—, 
regardless of cost. . , | | 
Results obtained in every respect will upset all your previous 
ideas of good radio reception. 
Here are only a few of the host.-of features that place the 
NORDEN-HAUCK SUPER-10 far in advance of competition: 


—10 tubes employed to give perfect reproduction with unlimited 
range and volume power. 

—Super selectivity on all wave lengths. 

—Built to Navy Standards. 


—Wide wave length range, 200 to 560 meters, without change of 
coils. (Adaptable 35 meters to 3600 meters if desired.) 


—Use Loop or Antenna. 

—Simple to operate, having only two major tuning controls, 

—No Harmonics. Signals are received only at one point. 

—Special Power Audio Amplifier, operating any loudspeaker and 
eliminates necessity of external amplifier. , l 


—Can be operated directly from house current if used with 
NORDEN-HAUCK POWER UNIT AB-2 SPECIAL. 


Weight: 55 lbs. 


The NORDEN-HAUCK SUPER-10 is available completely con- 
structed and laboratory tested, or we shall be glad to supply the 
complete engineering data, construction blue prints, etc., for those 
desiring to build their own receiver. 
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. 2 Hauck Super-10.- 
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(Continued from page 334) 
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HOW TO MAKE THE SMALL PARTS 
Fiaure 9: The necessary data for making the insulated blocks on 
which the binding posts are to be mounted as well as the dimensions 
for the small, brass brackets that are used to fasten these connection 
blocks to the base are given in this diagram. 


board, Z, and the main panel, Y, is ready 
to be fastened to the baseboard itself. 
Attach the two aluminum brackets T1 
and T2 to the panel by means of 
two flat-head machine screws and 
nuts. 

Now, place the baseboard, Z,in the 
cabinet, V, and adjust it in place so that 
the connection blocks X1 and X2 are 
flush with the outside back of the cab- 
inet. Then, place the panel, Y, in its 
proper place in the cabinet and mark 
the centers for the screw holes in the 
two aluminum brackets T1 and T2, as 
they come opposite to the proper places 
on the baseboard. 

Then, take the baseboard and the 
panel out of the cabinet again and 
fasten two strong wood screws through 
each of the aluminum brackets into the 
baseboard itself. This makes a good 
fit for the whole outfit and holds the 
panel rigidly in place. 

You are now ready to start in wiring, 
as the construction work is completed. 


How to Wire the Set 


The design of the receiver is such 
that the wiring of the grid circuit of 
each of the three tubes is as short as 
possible and is isolated from the other 
parts of the circuit. In fact, this idea 
has been employed throughout; and the 
leads have been so arranged that the 
shortest possible connections may be 
used. | 

Because of this, the set should be 
wired with bus bar. Either a tinned- 
copper, round bus-bar or an insulated, 
round bus-bar such as ‘“‘Celatsite’’ may 
be used for all connections. All wires 
should first be shaped to fit; and all 
connections should be made permanent 
by soldering. 

It is best to refer constantly to the 
wiring diagram in Figure 5 and more 
specifically to the picture diagram in 
Figure 2 for the exact way in which to 
run the wires. 

Start by running the most inaccessible 


wires in the receiver. 


HOW TO HOOK UP THE BATTERIES 


Figure 10: The builder cannot make a mistake in connecting the bal- 
teries to the terminals of the receiver if he follows these instructions 
carefully. The terminals that are shown in the wiring diagrams are 
marked with numbers that correspond exactly to the numbers that 


are given here. 
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The hardest wires to attach are 
those that run from. the primary of 
the transformer, E, to the tuning unit, 
CD, and the resistor, Pl. Wire up the 
filament circuits, as shown in the picture 
wiring diagram Figure 3 and follow 
through with the plate and grid circuits 
of each tube. If the picture wiring 
diagram is strictly adhered to the 
reader will have no trouble in making 
a proper connection for all of the in- 
struments. 

The neutralizing condenser, T, should 
be fastened in place to the grid binding- 
post of socket N1; this is all that is re- 
quired to hold it in place. The three 
fixed condensers, H1, H2 and U, are 
held in place by the wires themselves 
and should be placed in about the posi- 
tions shown in Figure 2. 

After the wiring has been completed, 
it should be carefully rechecked with the 
picture diagram to be certain that there 
have been no wires left out or no wrong 
connections made. When the wiring 
has been completed and the various re- 
sistances and the automatic filament 
units placed in the holders, the set is 
ready to be installed and placed in 
operation. 


How to Install the Set 

With the type of antenna coil used in 
this receiver, it has been found that the 
most satisfactory length of antenna for 
ordinary use is 75 feet, exclusive of the 
lead-in. Where a longer antenna is 
used, it is sometimes advisable, par- 
ticularly in the vicinity of strong local 
stations, to insert a fixed condenser or a 
small variable condenser such as the 
Precise model 940 which has a maxi- 
‘mum capacity of .0001 mid. in series 
with the antenna. 

The advantage of a yanbi con- 
denser is that it may be used to adjust 
the antenna circuit for various antenna 
lengths so that the dials will run alike 
over the entire’ wavelength range. Once 
this condenser is adjusted, it is as a rule 
unnecessary to’ change it. For this 
reason, it is recommended that the 
condenser be placed inside the cabinet 


and it may be fastened directly to the} 


baseboard, Z. 

It is advisable to use a good ground 
connection. 

The determination of a good ground is 
a particularly simple matter. It may 
best be done by disconnecting the an- 
tenna and connecting the ground wire 
to the antenna post of the receiver. The 
receiver should give satisfactory loud- 
speaker operation when used in this 
way for local reception. 

The trial of several grounds is recom- 
mended where they are available. Gen- 
eral experience indicates that the most 


suitable ground is usually a direct con-| 


nection to a cold water pipe made by 
means of a ground clamp. 


The Batteries 
We now come to a consideration of 
the l cA “By and “a batteries. 


“Built Better” 


Try our Raytheon Con- 
denser Block and Lavite 
Resistors for your ‘‘B” 
Eliminator. Write in for 
circuit sheet. 


RAYTHEON 
CONDENSER 
BLOCKS 


i R28, 


SAEN 


LAVITE 
RESISTANCES 


AEROVOX products are used by over 
200 ef America’s Radio Manufacturers. 


AEROVOX Fixed Condensers are ap- 
proved by M.I.T. and Yale Universities 


AEROVOX WIRELESS CORP. 
489-491-493 Broome St., New York 


Branch Offices: 


St. Louis, Mo., Syndicate Trust Building 
Cincinnati, O., 304 Palace Theatre Bldg. 
Chicago, lll., 53 W. Jackson Boulevard 
Boston, Mass. - - - 94 Portland Street 
Los Angeles, Cal., 324 N. San Pedro St. 


DIAMOND -WEAVE COILS 


(Trade Mark registered Aug. 4, 1925) 


For Browning-Drake, Roberts, 
Craig, Aristocrat and Hoyt 
Circuits 


(Patented Aug; 21, 1923) 


The Sickles No. 18A coil combination is 
designed specifically for the Roberts Reflex 
and other reflex circuits using neutralized 
radio frequency amplification, combined 
with regeneration controlled by a movable 
tickler. 


Sickles Coil Set No. 24 for 
Browning-Drake Circuit 


Price $7.50 
eee The No. 25 coil combination is built for 
Ine R Sie eee ee ee E the Aristocrat Circuit, and it will also work 
admirably in all of the universal circuits 
COIL PRICES using tuned radio frequency amplification, 
neutralized by the Rice Method and com- 
No. 18A Roberts Circuit $8.00 set l bined with regeneration, 
No.24 Browning-Drake 7.50set | Send for descriptive catalog 
No. 20 Craig Circuits 4.50 set | l 
No. 19 Acme Reflex 4.50 set | The F. W Sickles C O 
® 
No. 8 Knockout Reflex 4.00 set | ° 
No. 21 Hoyt Circuit 10.00 set | 134 Union Street 
No.25 Aristocrat Circuit _- 8.00set | SPRINGFIELD, MASS. 


eS ee eee 
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Savings of 1010257 


This (atalog 


The 1926-27 radio season promises excep- 
tlonal opportunities to radio dealers who keep 
up with the times. Our business is to search 

_ for the new tried and tested improvements in 
radio and to offer legitimate deale 


a- POT ORM, 


W.C.BRAUN CO.’S 
1926-27 DEALER CATALOG 


Electrical and Radio Goods 


Experience has proved that radio and elec- 
trical déalers who keep a good live stock on 
hand are the ones who do the business. Our 
goods are always new and fresh and the variety 
we carry is the largest in the field. We carry 
everything in radio and electrical merchandise 
from the smallest parts to complete sets—all 
under one roof, ready for instant delivery. 
Special offers on tubes, sets, batteries and all 
staple items with a big turnover. Get our 
catalog before you buy—you’ll be agreeably 
surprised at our offerings, prices and service. 


Sam Daa Pat a a a COUPON queues 


I am a radio and electrical goods dealer. Please 
place my name on your list so I may receive ad- 
zanos copy of your new 1926-27 wholesale Dealer 
atalog. 


p EE EN eee 
Wholesale References { 3 


W. C. BRAUN COMPANY 
We Sell to Dealers Only 
32-33 S. Clinton St., Chicago 


2 


_ RO 


tig Basin REA 
aD ay WA SS TA 
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e Sire ty Sufe and Simple 


Approved by 
Radio Engineers 


A Genuine Solder 


CHICAGO SOLDER COMPANY 


4221 WrishtwoodA ve., Chicago, U.S.A. 
Odi Cettturs and 
ht tert Manufacturers 


It will be seen from Figure 10 that 
there are but four battery binding-posts 
which are connected as follows: | 

Looking at the set from the rear, the 
left-hand binding-post is connected to 
the “B” plus (+), the next to the 
“C” minus (—), the third from the left 
to the “A” plus (+) and the ‘“‘C” plus 
(+) and the right-hand post to the “A?” 
minus (—). The connection to the 
“C” plus (+), however, must be va- 
ried, according to the type of output 
tube used, in the following manner— 

When a UX-171 tube is employed, 
and this tube is recommended, and 180 
volts are applied to the plate, the best 
connection for the “C” battery, which 
should be a small size 45-volt battery, 
is, positive “C” to positive “A” and the 
negative side of the “C” battery to the 
second terminal from the left-hand end. 

When the 171 is used with 180 volts 
on the plate, the drain on the “B” bat- 
teries is rather high and the large size 
is advisable. The author has also 
procured very satisfactory results with 
this tube by using the high voltage tap 
on a Mayolian “B” supply unit employ- 
ing a standard Raytheon tube. 

When a UX-171 tube.is used with less 
than 180 volts on the plate, the best 
“C” battery connection may be found 


-by placing a milliammeter in the nega- 


tive lead of the “B” battery and watch- 
ing the milliammeter on a strong local 
signal, Adjust the voltage of the “C” 
battery until no variation in plate cur- 
rent occurs. | 

When this receiver is employed at 
some distance from local stations, it will 
be found that the output tube is not so 
likely to overload and that a UX-~-112 or 


_201-a tube may work out. in a fairly sat- 


isfactory manner. When a UX-201-a is 
used for the output, the plate voltage 
should also be 135 and the “C” voltage 
between minus 4144 and minus 8. A 
-ampere filament ballast should then 
be used at Q. ` 

The variation of the voltage applied 
to the radio-frequency tube and to the 
detector tube may be-had by replacing 
the fixed resistors in these circuits ac- 
cording to the following scale: 

When. 180 volts are used for the plate 
supply, a resistance of 25,000 will pro- 
vide 90 volts for the radio-frequency 


ES | EE || fe te ATED YT || Cant a 


ES | a | EE | Caner fl tte 


ohms 


| A TABLE OF 
: RESISTANCES FOR.UX-199 TUBES 


‘burn out. 


plate and a resistance of 90,000 will pro- © 


vide about 45 volts for the detector 


plate. - The resistance values for various — 


plate voltages from a given plate supply 


are included in the accompanying table. — 


Before placing any of the tubes in 
the sockets, it is advisable to discon- 
nect the “B” battery and to turn the 


' filament switch, S, to the “off” position. 


Then, place the power tube in socket 
N5, the second. socket from the left, 
looking from the front of the receiver, 
and turn on the filament switch. 

Place two UX-199 or Ceco type C 
tubes in sockets N1 and N2. These 
sockets have their filament circuits 
wired in series so that approximately 3 
volts is applied to each. Both tubes 
should light when the filament switch, 
S, is turned on.. 

Place the last two UX-199 or Ceco 
type C tubes in their sockets N3 and N4 
and follow the same procedure. If all of 
the tubes light satisfactorily, the nega- 
tive lead to the “B” battery should be 
putin place. . 

Then, the positive lead should be 
lightly touched to the high voltage side 
of the “B” battery. If the tubes bright- 
en when this momentary connection is 
made, it is an indication that some of 
the wiring has not been carried out cor- 
rectly and that the tubes are likely to 
If no increase in brilliancy 
occurs, it is safe to go ahead with the 
operation of the receiver. In making 
this test it is always better to use not 
more than 45 volts of “B” battery. If 


this does no damage it is safe to go to 


the high voltage. 
- How to Operate the Receiver 


As the coils and condensers, used in. 
this design, have been built with the: 
idea of having the two dials assume 


similar positions for a given wave- 
length, it is only necessary to rotate 
them together from one end of the scale 
to the other. 


As soon as a station is picked up, it is ' 


advisable to adjust the neutralizing 


! 


|! 


t 
q 


condenser I. This may best be done | 


by turning up the volume control to a 
point near maximum and then reducing 
it slightly. . 

Adjust the right-hand dial to a point 
where the signal is loudest. Then, 


rotate the left-hand dial up and`down | 


the scale to a point above and a point 


below where the strongest intensity is 7 


observed. 


If a squeal takes place as this left-hand | | 
condenser is rotated, it may be entirely | 


eliminated by properly adjusting the 
neutralizing condenser I, which is 
mounted on the base inside the re- 
ceiver. The best means of adjusting 


_ this condenser is to use a rather long 


stick with one end sharpened to re- 
semble a screw-driver. The use of a 
screw driver or other metal tool is not 
advisable as it is likely to cause a capac- 
ity to ground through the body. 

- Once this neutralizing condenser, I, 


t 


Alla 


has been properly adjusted, it will be 
found that further adjustments are un- 
necessary, unless some change is made 
in the circuit or one of the tubes is re- 
placed. Neutralizing the receiver where 
tubes of the 99 type are employed is a 
very simple matter. 

In order to locate stations, it is merely 
necessary to follow the procedure out- 
lined above and, as the variable con- 
densers are of the Equicycle type, it will 
be found that the stations come in at 
equal distances from each other on the 
dials. The variable ratio feature of the 
National Velvet Vernier dials used by 
the author make either delicate tuning 
with a nicety or rapid changes in wave- 


. length available by the simple shift of 


the ratio changing lever. This lever 
provides any ratio between six and 
twenty to one. 

When the desired station has been 
tuned in satisfactorily, the volume may 
be regulated by an adjustment of the 
volume control. 


Not waiting for a tenant to mar the 
architecture by an unsightly antenna 
the’new Castle Rose ‘Apartments in 
Portland, Oreg., are reported to be all 


wired up in advance. 
* * 


German letter carriers collect fifty 
cents a month license fee from every 
broadcast listener. 

* 2 

It is estimated that 5,000,000 farms 

are yet without radio. 
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B-Power Unit 
Undoubtedly this new Dongan B- 
Power Unit (1 transformer and 2 


chokes) represents the highest point 
yet reached in the successful elimina- 


tion of B batteries. Built in strict 
accordance with Dongan’s exacting 
specifications, this compact, smooth- 
operating B-Power Unit assures efh- 
cient B-Power when built according to instructions. 


Specification No. 1582 
for standard Raytheon Tube 
$11.00 List 


In addition to this model Dongan builds various designs of 
both cased and uncased transformers and chokes for use 
with all types of Full and Half-Wave Rectifying Tubes. 


Orders filled direct from factory if dealer cannot supply 
you. 3 


Set Manufacturers—Complete information 
and prices upon request. 


Special Transformers for Trickle Chargers. 


New Models 
Audio Transformers 


FOR 


SET 
MANUFACTURERS 


Semi-Mounted 
for Set Manufacturers 
Specification No. 117 


Those Set Manufacturers who have solved the problem of | 


production and marketing are turning, in even greater num- 
bers, to the time-proved principles of Dongan Audio Trans- 
formers. 
and manufacture in Dongan products. It is to be expected 
that Dongan’s 15 years experience in the quantity produc- 


_ tion of quality transformers should place Dongan in the 


lead in audio transformer requirements. 
Get engineering data and samples immediately. 


OHS 
DONGAN ELECTRIC MANUFACTURING co. 
2983-3001 Franklin St., Detroit, Michigan 


“TRANSFORMERS of MERIT for FIFTEEN YEARS /jí 
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They recognize the superior qualities of design. 
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This package contains 
5 Bradleyunits 


No. 500 R 
500,000 Ohms or .§ Megohms 


a 


PERFECT FIXED RESISTOR 
| ADIO circuits frequently 


call for a fixed resistance 
unit. This is particularly true 
forB-battery eliminators which 
provide several B-battery volt- 


age taps for the radio set. 


Be sure to use Bradleyunits 
for this service, because Brad- 
leyunits are solid molded fixed 
resistors calibrated with great 
accuracy and fitted with silver- 
plated terminal caps which 
can be soldered without dam- 
age to units. These units are 
made in more than 20 dif- 
ferent ratings, and will not 
deteriorate with age. 


For experimenters who prefer 
to build their own resistance- 
coupled amplifiers, a special 
set of Bradleyunits has been 
prepared and sold in a con- 
venient carton ready for use in 
a resistance-coupled amplifier. 


Be sure to order Bradleyunit 
Amplifier Resistors from 
your dealer, today. 


Gast RRR SSORER ESSERE ERERSSRAR BEEBE Esess) be 
ALLEN-BRADLEY COMPANY 
276 Greenfield Ave., Milwaukee, Wis. 


Please send me your latest literature 


on Bradleyunits and Bradleyunit 
Amplifier Resistors. 


Name (E E: EESE SEEZESEEZEEZEEEERE) 
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With the Experimenters 
(Continued from page 346) 


ment current of the last tube, which 
leaves eight tubes on the rheostat as 
before. | 

Either a UX-112 or a UX-171 should 
be used in the last stage. If the former 
is used, the “B” battery voltage should 
be increased to 157.5 volts and the bias 
on this tube to from 9 to 12 volts. 

The use of the UX-171 is recom- 


` |mended although several precautions 


are necessary. The plate voltage should 
preferably be increased to 180 volts as 
this permits maximum output’ from 
this tube and allows the first resistance- 
coupled stage to handle more energy 
without distortion. 

Three flexible leads should be con- 
nected to the points shown as T1, T2 
and T3. The positive “OC” battery 
terminal should be connected to the 
terminal T3 and the 3-volt negative 
terminal to T2. 

The negative bias that is used on T1 
will vary between wide limits depending 
upon the tube and plate voltage used. 
The bias that is recommended by the 


‘manufacturer for the tube with the 


plate voltage -that is used should be 
employed. About 40 volts will be satis- 
factory where a UX-171 with 180 volts 
on the plate is used. 

To prevent the addition of more bind- 
ing-posts, the total amplifier voltage 
is applied to all audio-frequency stages. 
As the first stage is not biased, this volt- 
age will be excessive when phones are 
plugged into the first Jack. The direct 


| current resistance of the phones or 


speaker is very low and the effective 
plate voltage on the UX-201-a used in 
this stage will be too high. Some pro- 
vision should be made for connecting 
about a 10,000 ohm resistance in series 
with the phones or speaker when they 
are plugged into the first stage. 

The two coupling resistances (which 
correspond to O3 and O5 in the original 
circuit) should have a value of ap- 
proximately .1 megohm, and the two 
leaks, O4 and O6, .56 megohms. The 
resistances originally employed, with 
the exception of 03, may be used al- 
though they will not be quite as satis- 
factory. 

The additional socket placed just 
back of the Autodyne coupler holds the 
oscillator tube. This should be of the 
rigid or uncushioned type. 

The new UX-200-a tubes may be 


[used in both the first and second de- 


tector sockets and will greatly improve 
the operation of the receiver. 

Note that 45 volts are used on the 
intermediate stages, oscillator and de- 
tectors. This, combined with the use 
of a “C” battery in the amplifier, will 
considerably lower the “B” battery 
current consumption and the life of the 
usual battery will be increased from 200 
to 300 percent depending on the type 
of tubes that are used in the receiver. 
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Black Composition 
ase’ Pu ush- ype 
Design 


U X Tube Socket 


This new push-type socket is. 
designed for use with the new 
tubes with U X Bases. 


Contacts of Phosphor Bronze 
insure a smooth self-cleaning and 
wiping contact. The lamps are 
held rigidly in place. 


d 


| 

5 

| 
ir you re ready to take up the study now, we 
have an unusual offer to make you whereby 
you receive a splendid radio set absolutely 
free. Write for details of offer now. 


Write Today ‘‘Radio Facts” FREE 


Mail This Coupon == — ==» =» em 


A. G. Mohaupt, Radio Engineer, 
RADIO ASSOCIATION OF AMERICA, 
Dept. D-8, 4513 Ravenswood Ave., Chicago 


Send me “Radio Facts” and Special Offer. 
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Failure ‘to operate may be due to 
most ofthe causes that were enumer- 
ated in Parts I and II of this series. 
Check over the suggestions that were 
given, keeping in mind the parts that 
have been removed from the éircuit. 


-The condenser, C5, corresponds to G.. 


in the original receiver and it should 
be adjusted in accordance with the 
original instructions. Try all of the 
usual measures such as changing the 


tubes around. If no heterodyning takes ' 


place, try reversing the connections to 
either of the coils on the Autodyne 
coupler. 

The receiver will scans best with 
the rheostat turned about three-quarters 
of the way on. The fact that a change 
in filament current causes a marked 
change in the stability of the receiver 
does not mean that the filament current 
is critical in the usual sénse of the word. 
The original operating conditions may 
be restored even when the filament cur- 
rent is changed considerably by read- 


‘J pradloyonm 


ORDER NOW !! 


COMPLETE PARTS FOR THE NEW IMPROVED BROWNING-DRAKE 
Parts used by Mr. Lynch in laboratory model. 


1 National Aioni Unit 2 Lynch resistors .025 meg. & .09 meg 

1 National Detector Unit 1 Brach-stat, Code 2-B, with mounting..... 

i Tonnon ‘Concertone” 1 Frost Gem-Jac, No. 054 

ormer x 1 Carter battery ‘switch 

1 Thelen Filter Choke................ i 2 Tail bra 

1 Table Filter C 3. 18 

1 Sangamo mica condenser, .002 mfd ps 
Small brass bra: 


Antenna rriena bioek 
Battery connection block 
Decorated bakelite panel 


1 Sangamo mica condenser, .006 mfd 
1 X-L variodenser, type N 
3 Lyneh double mountin; ngs 
2 Tobe filter ehcp talon 1 mfd 
ors, 
g 
Benjamin UX sockets COMPICC. ..-voeverees seers snes 
With sloping panel catinet, Genuine Walnut or Mahogany $15.00 Extra 


BUILD THE POWER-PACK AMPLIFIER NOW 
As described in PopuLar Ranpio for April 


wer transformer, type PF-52.$18.00 
eLuxe A. F. Transformer, Bec- 


1 Amertran 


2 Benjamin Push-type goekota, NO: 9040.. 
1 ee 


Bakelite sub-base, 7 x 21 x 
10.00 Bakelite binding post strip, 2 T > ¥ inch. 
Angi brass relùforcement strips for sub-base 


stage 
3 Amerchokes, type 854 i 
2 Dubilier filter condensers, type 769, 2 mfd. 7. 
pe 770, 0ra m mtd. n 2 


2 Dubilier filter condensers, t 
4 Dubiller filter condensers, 
1 Aerovox-Craig resistor, 


pr 
ype 080 Brass brackets for mounting resistor unit M 
0. eag 000 to 250,000 


a Brass strip for motinting filter condensers. . 
1.00 Complete 


Write Us for Laua Prices on the Following Standard Kits: 


HAMMARLUND-ROBERTS S-C RECEIVER 
COCKADAY’S L-C 26 GENERAL RADIO UNIVERSAL 


Our exceptional facilities as wholesale and chain-store buyers allow us to extend 
to mail-order purchasers a most unique and complete service in kits and standard 
parts. Try us for pronipt and careful attention, immediate delivery, and courteous 


. justing the positive bias on the IF 
_| stages (by changing the adjustment of 
-' the potentiometer) and by read] usting 


| the oscillator dial. The change in plate 
|, resistance of the tube, due to change in 
filament emission, will slightly alter the 
frequency of the oscillator and this is 
sufficient in some cases to completely 
detune the station. 

Although regeneration is not usually 
| to be recommended, due to the resultant 
| increase in instability, difficulty in 
operation and loss of quality (due to the 
loss of the higher audio frequencies, that 
is to side band cutting) regeneration 


may be used by connecting & small vari- | 


able condenser from the plate of the 
first detector tube to the inside lead 
on a mid-tapped loop. The center tap 
should go to the filament side of the 
input circuit and the outside lead of the 
loop to the grid side. 

—Huas S. Know es 


A Handy Accessory for 
Testing Loudspeakers 


This small rotary switch is a quadruple- 
throw, double-pole rotary switch that con- 
ie ‘i jack terminals for loudspeakers. 

l accommodate four sets of loud- 
ae terminals at the same time and by 
rotating the small knob on the top of the in- 
strument, any of the loudspeakers may be 
switched on instantaneously for direct com- 
parison as to their tone qualities. Experi- 
menters will find it a handy unit for eon- 

necting loudspeakers in circuit. 


service. SPECIAL DISCOUNTS to recognized dealers. 
THE MONEY BACK RADIO STORES 


Radio 


110 West 42nd Street, New York City 
Downtown Store, 79 Cortlandt Street 


TIMBRETONE 


REG. U.S, PAT. OFF. 


Say 
and you say it all. 


Sales Offices: 
SANFORD BROS. 
CHICAGO, 30 W. Walton Pl. 
CHATTANOOGA, 615 Broad Street 


SEATTLE, Am. Bank Bldg. 
SAN FRANCISCO, 311 Mirina Street 


z FACTORY, Hoosick Falls, Ni Y. 
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f “HI-OHM” 
Universal Volume 
Control for All Circuits 


ZS (PAT. PEND.) 


SIMPLERand moreac- 

curate method of com- 
plete volume control. The 
minimum resistance is prac- 
tically zero—and is mathe- 
matically graduated in a 
curved line, correct for all 
circuits, to the maximum 
resistance, the change being 
in a correct percent at all 
times. 

This permits of closer regula- 
tion near zero than even an 
ordinary 200,000 ohm control 
gives. 

The contact arm slides on pro- 
tecting wires covering the special 
moisture-proof resistance ` ele- 
ment, eliminating wear from 
the resistance element and in- 
suring accurate and dependable 
control with long life. 


CARTER 
<“HI- POT?” 


Same size and resis- 
tance with third 
terminal, $2.25. 
Write for illus- 


description and cir- 
cuit diagrams. 


$2.25 


Any dealer can supply. 


In Canada—Carter Radio Co., Limited, Toronto 


CARTER 


trated folder of full 


‘“Trouble Shooting” in the 
= Orthophase Receiver 


In operating the Orthophase receiver, 
which was described in the February, 
1926, issue of PopuLaR RaDio, several 
possible causes of trouble have been 
located and are printed here for the 
benefit of readers who have built or 
wish to build this receiver. 

In the first place, it is essential, if the 
correct operation of the Orthophase is to 
be insured, that the transformer which is 
used at H has the correct capacity be- 
tween the primary and secondary wind- 
ings. The old type Amertran, as speci- 
fied, has been found to be most satis- 
factory in this respect, and should be 
used. 

A common source of trouble is the 
‘small plate coil; D. In assembling the 
set and wiring it up, it may happen that 
one of the fine, wire leads may be 
broken off at the terminals of the coil. 
This is difficult to determine by in- 
spection; but it may be detected by 
connecting a battery and head set in 
series with the coil in the usual manner 
of testing for an open circuit. Before 
making this test, remove the crystal 
from its mounting. 

A defective crystal detector or one of 
a wrong type may cause the receiver to 
function improperly. A detector which 
utilizes iron pyrites as its mineral should 
be used, as the resistance of such a de- 
tector is correct for this set. While an 
adjustable type may be used, one of the 
fixed variety is preferable; and the Rasla, 
as specified, has been found to perform 
consistently. 

To determine whether or not a fixed 
detector is sensitive is not so easy, but 
a rough test may be made as follows: 

Connect one tip of your headset cord 


to the positive binding-post of a single © 


dry-cell. Now, touch the other tip on 
the negative binding-post and a loud 
click should be noted. Then connect 
one end of the fixed detector to the 
negative post of the dry-cell, and touch 
the free tip (of the phone cord) to the. 
other end of the detector. 

Reverse the detector and repeat. 
With the detector connected in one 
direction little or no click should be! 
heard when the phone cord tip is) 
touched on the detector, while with the: 
detector connected in the reverse direc- 
tion, a click almost as loud as when the 
phone tip is tapped directly on the neg 
tive post of the battery should result. 

In some cases it may be found that 
the condenser, G, as specified (.00015 
mfd). may have too low a value of ca- 
pacity to enable the antenna to be tuned 
to the higher wave-lengths. It may also 
happen that the condenser may have 
an incorrect marking on it. The con- 
denser should be replaced with one of 
higher capacity. 

If possible, different values of leaks 
for K2-should be tried. If more vol- 
ume is required it might be advisable 


. undue hand-capacity. 
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to run the lead from the F— (minus) 
terminal of the resisto-coupler directly 
to the A — (minus) binding post instead 
of to the grid of tube C3, as shown.. 
Care should be taken that the loud 


speaker cord is kept away from the 


front of the set and away from the coils 
or howling may result. Failure to | 
regard this suggestion may also cause 
The operation of the Orthophase Re 
ceiver is slightly different from that of - 
most receivers, so a few words regarding 
the proper manipulation is given here, 
A slightly different procedure is followed 
in tuning “local stations” in, from that 
used when “searching for distance.” 
For “locals,” it is advisable to start 
with dials Q and R1, dial R2 being dis- 
regarded at first. Dial Q should be 
set to a point corresponding to the 
wavelength of the station desired and 
dial R1 revolved slowly until the ste 
tion is heard with the most volume. 
In all cases the dials should be turned 
very slowly; as otherwise the station — 
may be passed over and not heard. 
After dials Q and R1 are adjusted as 
above, dial R2 should be adjusted by 
turning slowly from 0 towards 100. 
When R2 reaches a setting about the 
same as that of Q, a hum or “moan” 
will be heard and dial R2 should be 
turned back toward O (very slowly), 
until the hum just stops. After this, 
readjust dial Q and R2 at the same time 
until the desired volume and quality 
are received. Finally, it may be de- 
sirable to readjust R1 to improve vol- 
ume or eliminate an interfering station. 
_ In searching for “distance,” dials Q 
and R2 are adjusted first, instead of 
Q and R1 as above. Starting at the 
low numbers on Q, this dial‘ is turned 


slowly toward the upper numbers. As 


Q is turned it is followed up by dial 
R2 as follows: 

Immediately below the “moan,” re 
ferred to in the preceding paragraph, 
that is, at a setting slightly lower on 
dial R2, a faint hiss will be noticed. 
In tuning, dials Q and R2 should be 
revolved slowly and at the same time, 


THE TEST FOR THE CRYSTAL 
DETECTOR 
Frayre 3: This test is accomplished sim 
by the use of a pair of head phones ep 
single dry-cell battery. 
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keeping them so adjustcd relative to 
each other that the hiss just mentioned 
is sustained. In this way, as the sta- 
. tion settings are passed over, they will 
k be manifested by the whistle or “beat- 
- notes’’ caused by the carrier waves of the 
» stations, similar to the method used in 
. tuning ordinary regenerative receivers. 
As Q and R2 are revolved, R1 should 
be advanced a few degrees each time 
the other two dials are advanced ten 
degrees or so. 

After the station is located, readjust- 
ment of all three dials may ke made just 
. asin tuning-in “locals.” 

It may be noticed that when dial 
R1 is adjusted to the wavelength of a 
strong signal, this signal may be heard 
at any setting of dials Q and R2. This 
is normal and does not indicate that 
the receiver is tuning broadly, as the 
interfering station may be eliminated 
by turning R1 away from this station’s 
setting. It is only on nearby or strong 
stations that this effect will be noticed. 

— RICHARD J. GRIFFITH 
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How to Get the Most Out of 
| Your New Home Receiver 


| So much interest has been shown 
by set builders in the fine qualities 
lof the new Home Receiver (described in 
| the June issue of this magazine), that 
| this article has been written to take up 
in greater detail the various phases of 
installation to insure the best possible 
results to every one who constructs the 
set. 

This receiver was designed primarily 
for faithful reproduction; and good tone 
quality is contingent upon so many 
factors that it will be necessary to take 
them in order from the aerial installa- 
tion straight through to the loudspeaker. 


j The Theory of Operation 


' The variable coupling coil that is 
used in the antenna circuit of the re- 
ceiver, makes it possible to adapt the 
set to either an indoor or an outdoor 
‘| aerial and to arrange the selectivity to 
| suit the needs of the individual. This 
= coil and in fact all three coils are solen- 
oid wound on low-loss quartzite forms 
and are tuned by straight-line-frequency 
condensers, thus assuring ample select- 
ivity as well as separation of the lower 
wavelength stations. . 

It will be noted that the first stage of 
radio-frequency is neutralized in a man- 
ner which accomplishes two purposes: 
one, the prevention of reradiation; and 
the other the opportunity of using suf- 
ficient inductance in the plate circuit of 
the first tube to operate efficiently over 
the entire broadcast wave-band. 

The peculiar absorption character- 
istics of the crystal circuit in combina- 
tion with the second tube, make it ad- 
vantageous to utilize a tapped plate 
inductance on this tube. This feature, 
which may be entirely forgotten for all 
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local reception, is of great aid in boost- | 


RADIO 
CATALOG 


Special Summer 
Bargain Bulletin . 


UST off the press! Our 

special Summer Bargain 
Bulletin. Pages of parts, ac- 
cessories, kits and sets—all 
the best and the latest. A 
$1,000 ,000.00 Radio Stock to 
choose from. A copy of this 
unusual catalog is yours for 
the asking. Just drop us a 
line—now. 


CHICAGO SALVAGE STOCK STORE 


509 S. State Street 


VIBRATIONLESS 
UNIFORM AND 
GOOD 


THE TUBE WITH THE SENSIBLE GUARANTEE 


Definite Quality 


Chicago, U. S. A. 
Dept. PR6 


When You Buy Ordinary Tubes 
You Are Buying Doubtful Quality 


Tubes may leave a factory in good condition 
but whether they reach you that way is 
“Doubtful.” Because it is commonly known 
that ordinary constructed tubes may be dis- - 
qualified in handling—Therefore if they are 
good after you receive them, it’s just “‘luck,”’ 
and even Luck is doubtful. 


When You Buy New Supertrons 

You Are Buying Definite Quality 
Supertrons are internally re-enforced so that 
the three elements are tied into one unit. 


They are vibrationless, Uniform and Oh Boy! 
what quality—DEFINITE QUALITY! 


Guaranteed by serial number to assure á 
refund if they are not better. 


SUPERTRON MFG. CO., Inc. 
HOBOKEN, N. J. 


Chicags Office: $0 N. Dearborn St 
Ezport Y.C 


spt.: 880 Broadway, N. C; 


SUPERTRON 


& SERIAL NUMBER GUARANTEE 


The Foremost Independent Tube In America 
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+s ELECTROSTATIC CONDENSERS “Sr 


Complete © 


Condenser Service 
| FOR 


‘MANUFACTURERS 


The Faradon No. 3700 
Quality Line is 
Complete 

These accurately rated 


high factor of safety con- 
densers are available for 


manufacturers to. suit in- 


dividual requirements:— 


As separate units with 


.. tabs for special grouping. 


As grouped units ready 
for insertion in contain- 
ers. 


As completely cased 
blocks, tapped as desired. 


Inquiries Requested 
Send sketch showing con- 
nections and capacities of 
units. Advise Flash Test and 
Operating Voltage require- 


ments and apace available. 


Quotations Furnished 
Promptly 


Also By-pass units in 1, 


14,1, and 2 mfd. 


Wireless Specialty 


_ Apparatus Company 


' Established 1907 


Jamaica Plain 


BOSTON, MASS. 


BRADLEY HOME RECEIVER 


I 8 7 6 S 
'O O ° © © 
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CONNECTIONS FOR’ USING THE POWER-PACK 
Fiaure 4: Only three leads are taken from the power-pack and these 
three are connected as shown by the heavy black lines that are attached 

to the binding-posts 5, 6 and 7. 


ing the strength of weaker impulses on permit the full use of the straight-line- , 
the higher wavelengths. It also permits frequency characteristics of the trans- 
the grid of the second tube to be oper- former. i 

ated with a negative bias by taking full The output from this tube is now fed 
advantage of the voltage drop across the through a second audio transformer and 
resistance in the negative filament lead into the power tube; this gives the 
of this tube. The importance of this equivalent of five-tube efficiency with ' 
may be readily understood when it is the economy afforded by the use of only | 
realized that this tube is amplifying at three tubes. ` 

both radio and audio frequencies. The desirability of using a power tube | 

Thus the signal reaches the rectifying in the last stage cannot be over-em- | 
crystal after passing through two stages phasized, particularly when the receiver | 
of radio-frequency amplification; and is used with a. cone-type loudspeaker, 
this ingenious stabilizing unit, placed for it is on this stage that any possibility | 
at this point, entirely eliminates tube of distortion from overloading must be- 
noises. guarded against. 

From the crystal circuit, the signal, A very strong signal passing into the 
now at an audible frequency, is im- third tube will tend to swing the grid too 
pressed back upon the grid of the sec- far positive; this is so often character- 
ond tube, passing on its: way through ized by blasting i in a speaker. To pre- 
an audio-frequency transformer. At . vent this, itis necessary to place enough 
this stage the lack of bypass condensers | negative “C” battery potential. on the 
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- THE CONNECTIONS FOR A 90-VOLT POWER-PACK 
Figure 5: If a 90-volt power-pack is used, an additional 46-volt 
“Br” battery must be used -to supply the higher voltage that is required 

- + by the lastitube.. ~ 


increase of negative grid-bias the plate 
voltage must be increased to balance 
the amplifying characteristic of the tube 
or, on strong signals, the negative peaks 
in the plate current will be cut off. Thus 
jt will be necessary to use’a tube that is 
capable of standing high plate voltages. 
' À nilliammeter placed in the nega- 
| tive lead from the “B” battery source, 


— is of the greatest value in determining 


the proper voltages to be applied. For 
distortionless amplification, voltages 


~ must be applied until the milliammeter 


needle does not fluctuate on strong 
signals. An upward movement will 


M show the need of more plate ‘voltage, 


T 


y 
ee 


! 
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- while any downward fluctuation shows |... 


that more “C” battery should be used. 
~ The Antenna and Ground 


In the January, 1926, issue of Porv- 
tak Rapio there were taken up, in 
minute detail, various installation fea- 
tures of the LC-26, all of which are 
applicable to the new Home Receiver. 
The reader is therefore referred to this 
article. 

The Batteries 


The storage “A” battery should have 
-a capacity of 90 hours or more, 

For “B” batteries, three 45-volt 
blocks of the heavy-duty type are the 
most advantageous if the set is used at 
all extensively. These permit the-use 
of the power tube without the bother of 
frequent replacements. 

For those who have an alternating 
current supply, the use of a Raytheon 
Power-pack as described in the May, 
1926, issue of this magazine is perhaps 
the most ideal arrangement. 

The tap for the detector voltage 
should be disregarded and the voltage 
from the radio-frequency tap be ap- 
plied to binding-post No. 6 on the set. 
Adjust the variable resistance of the 
eliminator until approximately 90 volts 
is applied. 

If the reader already possesses a 90- 
volt eliminator which is not designed 
for a separate radio-frequency voltage 
tap, it will be necessary to apply the 
post No. 6 and to add a block 
of 45-volt “B” batteries in series from 
this tap to take care of the power tube. 

For the “C” battery supply two 44- 
volt hatteries in series should be ample 
to take care of the grid-bias when either 
“B” batteries or eliminators are used. 

‘It will be noted that, in all of the 
illustrations of this receiver,. a cone- 
type speaker i is shown. This model of 
the receiver has been designed to take 
full advantage of such a speaker. Of 
course, any speaker may be used, but 
with the idea of quality uppermost it is 
of great importance that the type 
selected should permit the reproduc- 
tion of all tone frequencies with the 
same volume. 

—Wuw BRADLEY, JR., 


= All a a4 paratus advertised “in this „maj azine has been tested ¢ and a raved: b; POPULAR- RADIO LABORATORY 
= gid to neutralize this action. With an | 


"B’SUPPLY,, 


The Quiet o 
-an Arctic Night 


ABSOLUTELY SILENT OPERATION 


CONSTANT; DEPENDABLE VOLTAGE 
Greater Volume — Better Tone 


AYOLIAN, in addition to giving your receiver silent, unfail- 

ing “B” current right from the light socket, improves tone 
quality and gives more volume because its voltages are adjustable 
to the operating characteristics of any receiver or set of tubes. | 
Delivers the highest “B” output—180 Volts! 


Ends Your “B” Battery Problems Forever 


Mayolian, the laboratory-built prod- 


uct of the pioneers in battery elimi- 


nation, ends forever the expense and 
bother of periodically buying and con- 
necting up fresh “B” batteries. Once 
installed, it switches on or off like an 
electric light. The current is always 
there when you want it, and Mayo- 


. lian saves its total cost over again 


every year. 


-~ Each part in Mayolian is-made by 


s 
o — 


Type 609, 110 Volts, 60 Cycles complete with tube, $55.00 
Type 607, 110 Volts, Direct current, complete . . 25.00 
Tepe ee (for Export) 220 Volts, 60 Cycles eee boas 


Have the nearest Mayolian Dealer 
demonstrate in your home, or write us - 


MAYOLIAN RADIO CORPORATION 
Pigneers in Battery Elimination 
NEW YORK, N. Y. 


1991 BROADWAY 


‘The ‘B * Without a Buzz 


us especially for this Unit. Skillfully 


designed condensers and chokes, and- 
a transformer that withstands a full 
100% overload, make it possible for us 
to guarantee Mayolian uncondition- 
ally for one year—provided seals are 
not tampered with. 

Mayolian, employing the dependable 
Raytheon tube, is endorsed by leading’ 
receiver manufacturers, 
engineers and owners. 


me 


em © 


-Page 373 


Page 374 


American Transformer (6mpan | 


The 
AmerChoke 


OST satisfactory in the 
M long run is the set of 
dependable parts 
throughout. One of the most 
reliable and useful of Amer- 
Tran products is the AmerChoke 
Type 854—a choke coil or im- 
pedance designed primarily for 
use in filter circuits. As an out- 
put impedance with a fixed con- 
denser it forms an ideal filter for 
the loudspeaker, insuring tone 
quality equal to and more econ- 
omical than the average output 
transformer. For filter circuits 
in B eliminators, the Amer- 
Choke will give excellent results 
due to its scientific design and 
generous proportions. 


AmerTran Power Transform- 
ers are also of high efficiency— 
and are especially adapted to 
the use of the 71⁄2 volt power 
tubes in the last audio stage. 
After rectification, they supply 
sufficient plate current for the 
operation of the set. 


In two stages, AmerTran De 
Luxe Audio Transformers are 
famous for the natural tones 
developed over the entire audible 
range. Whatever else a set may 
have—if it is good, the use of 
these transformers will make it 
better. You may pay a little 
more but you will get a great 
deal more. 


AmerTran DeLuxe, 1stStage $10.00 
AmerTranDeLuxe,2ndStage 10.00 
AmerTran AF-7 (3)4-1)..... 5.00 
Amer Tran AF-6 (5-1)...... 5.00 
AmerTranPowerTrans.PF-45 15.00 
AmerTranPowerTrans.PF-52 18.00 
AmerChoke Type 854....... 6.00 
J ri oklet “Improving the 
Audis pra E ak wer s data deslyned to 


make radio reception simpler and more 
realistic. 


AmerTran Products Are Sold Only 
at Authorized AmerTran Dealers 


TRANSFORMER CO. 
Newark, N. J. 


AMERICAN 
178 Emmet Street 


Transformer Builders for - 


Over Twenty-Five Years 
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-= How to Get the Most Out of Your 
‘Town and Country” Receiver 


(Continued from page 340) 


foreign broadcasting and a good slice of 
the domestic and foreign ship and land 
commercial wavebands.. 


The capacity of the receiver to go | 


down to the short-wave broadcast band 
is of particular interest during the sum- 
mer months because many times when 
static is bad in the 200-550 meter band 
it is almost entirely missing around 60 
meters. - 

This short-wave broadcasting reaches 
out to much greater distances than does 
the regular broadcasting. At times 
when reception conditions are particu- 
larly poor, station KDKA, for instance, 
may be brought in with good volume 
on the loudspeaker on their 63-meter 
wave while on their 309 meter wave 
they cannot be heard at all. 

The loop that is used with this re- 
ceiver is intended for use only on the 
broadcasting band between 200 and 
550 meters. To receive-signals on wave- 
lengths lower or higher than this band 
it is necessary to use an antenna and 
ground in conjunction with a suitable 
coil plugged into socket A, for the 
antenna tuning coil, and the correspond- 


Ing size of coil for the oscillator, in 


socket B. 
The following table gives the proper 
coils to use for the various wavebands: 


‘Wavelength Antenna Oscillator 

in meters Coil No. Coil No. 
50-110 110C 111C 
90-210 110B 111B 
190-550 110A (or loop) IIA 
.650-1500 110D 111D 


—_— 


For those who wish to wind their own 


coils, bare coil forms have been placed — 


on the market by the coil manufacturer. 
These forms are identical with those 


used in the finished coils. 


The proper number of turns for the 
various coils are: _ 


Coil Rotor Upper Lower 
No. Stator Stator 
110C 6 turns 6 turns 6 turns 
No. 32 DSC No. 26 bare Na. 26 bare , 
or enamel or enamel 
110B 10 turns 12 turns 12 turns 
No. 82 DSC No. 26 bare No. 26 bare 
or enamel or enamel 
110A 30 turns | 45 turns 45 turns 
7 No. 32 DSC No. 26 bare No. 26 baie 
or enamel or enamel 
110D «60 turns 140 turns 120 turns 
No. 32 DSC No. 26 DSC No. 26 DSC 
Bank-wound Bank-wound Bank-wound 
111C 6 turns 12 turns 20 turns 
- No. 32 DSC No. 26 bare No. 34 DSC 
or enamel] Scramble- 
aS wound 
111B 10 turns 24 turns 20 turns 
'-No..32 DSC No. 26 bare No. 34 DSC 
` or enamel Scramble- 
wound 
11A 30 turns 90 turns 50 turns 
~ No. 82 DSC No. 26 bare No. 34 DSC 
or enamel Scramble- 
i wound 
111D 60 turns 260 turns 100 turns 


‘No. 32 DSC No.26 DSC No. 40 DSC 
Bank-wound Bank-wound Saa mnble 
woun 


' In the case of the type 110 coils, the 
top of the upper stator winding goes 
to coil terminal No. 3, the lower end 
to terminal No. 4. The top end of the 
‘lower stator winding is connected to 
terminal No. 5 and the lower end to 
terminal No. 6. Either end of the rotor 
windings may be connected to terminal 
No. 1, and the other end to terminal 
No. 2. 

In the type 111 coils the upper stator 
winding is in a single layer while the 
lower stator winding is “scramble- 
wound” in a narrow slot cut around the 
bottom of the coil form. The upper‘end 
of the single-layer winding should be 
connected to terminal No. 3 and the 
other end to terminal No. 4. The inner 
end of the scramble winding (the end 
next to the form) is connected to term- 
a No. 5 and the outer end to terminal 

0. 6. 

The exception to the foregoing para- 
graph is the type 111D coil, the stator 
windings of which are placed the same 
as the windings on the other type 111 
coils; the terminals are connected in the 
same manner but the difference lies in 


the fact that the upper stator winding - 


of the type 111D coil is bank-wound. 

When the receiver is used to receive 
short-wave broadcasting, the tuning 
becomes sharper and more critical than 
on the higher wavelengths. Usually, 
the left-hand dial will tune a little higher 
than the right-hand dial. 

To become familiar with the tuning 
on short waves it is well to start with 


the left-hand dial at about 10 and the ' 


right-hand dial at zero. Then turn the 
dials slowly throughout their entire 
scales, keeping the same difference be- 
tween the two. 

If this procedure fails to bring in 
signals, turn the potentiometer knob all 
the way to the right and repeat the 
above process. This time some whistles 
should be heard as the dials are rotated. 

Pick out the loudest whistle and re- 
adjust both dials to make the whistle 
as loud as possible. Then turn the 
potentiometer back until the whistle 
stops. 

At this point the signals should be 
clearly heard and slight readjustments 
of the two tuning dials, the potentio- 
meter and the small knob at the lower 
left hand corner of the panel can be 


_ made to bring the signals in with the 


desired volume. 

Some peculiarities will be noted in 
short-wave reception. For instance: 

You may tune in a station at 70 
meters, only to find out, when the call 
letters are given, that it is a local sta- 
tion wurking on 280 meters. D 

This condition is no reflection on the 
receiver but rather on the transmitting 
station. It- is-dūe-to the fact that the 
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broadcasting station has not taken | 
the trouble to install apparatus for the | 
elimination of its harmonics. There is 
one station in New York City, for in- 
stance, that may be heard distinctly, 
t although somewhat distorted, at every 
t harmonic down to the ninth. This 
means that, if a receiver has a sufficient- 
ly broad wavelength range, this station 
may be tuned in at one-half its regular 
wavelength, again at one-third its wave- 
length and so on right down to one- 
ninth of its wavelength which is about 
30 meters. l 

Reception of actual short-wave broad- 
casting may be distinguished from 
harmonic reception, as a rule, by the 
quality. Harmonic reception is usually 
distorted while straight short-wave re- 
ception may be as good in quality as 
that on the longer waves. 

In long-wave reception, from 6 
meters up, it is essential that extremely 
loose antenna coupling be used. This 
is accomplished by turning the rotor of 
the antenna coil almost at right angles 
with the stator winding. l 

The reason for this is that where 
broadcasting stations are operating 
nearby they will be heard when the 
oscillator is so tuned that its second 
or third harmonics heterodyne with the 
wave of the broadcasting station. The 
loose coupling of the antenna coil pre- 
vents the broadcast wave from entering 
the receiver and thus eliminates this 
trouble. 
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Navy Radio Men Win 
Hero Medals 


THREE Navy radio men have won 
special honors and awards; Elmer E. 
Wisendanger, Joseph Henry Aubin, and 
Otis G. Stantz. : 

The first, radioman Wisendanger, 
“displayed heroic daring in aiding in 
the rescue of the survivors of the 
wrecked destroyer Delphy, off Point 
Honda.” He was not only commended 
for this deed by the Secretary of the 
Navy, but received a gold life-saving 
medal from the Secretary of the Treas- 
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ury. 

Radioman Joseph Henry Aubin was 
commended for the heroic rescue of a 
shipmate by swimming in freezing 
waters at New Dungeness, Wash. 
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Changes in the List of 
Broadcasting Stations 
in the U. S. 


These corrections and additions to the list, which 
was published in the March, 1926, issue of POPULAR 
Rapio (together with the changes which have been 
published in each succeeding month) make the list 
correct as of June 20, 1996. Further changes will be 
published each month in this magazine. 
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STATIONS DELETED 
WEBE Cambridge, Ohio 234 
WWAD Philadelphia, Pa. 37> 250 


CHANGES IN LOCATIONS 


KFWC Upland, Cal., change to San Bernardino, Cal. 
WGES Oak Park, IN., changeto Chicago, Ill. 
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ELLIOTT’S- 


Mail Order Dept. 
59 Cortlandt St., N. Y. City 


AMERTRAN 
“B” SUPPLY 
at AMPLIFIER 


For one stage: 


1 Amertran P.F. 52...........0c cue en cues $18.00 
3 Amerchokes..............cccccceccccuc 8.00 
1 Amertran De Luxe Second Stage......... 10:00 
1 Grid Blas Resistance................... 1.78 
2 Centralab Heavy Duty Var. Resistances.. 4.00 
1 Amertran Type 400 Resistance.......... 7.50 
1 2 mfd. Tobe Transmitting Condenser..... 2.65 
2 2 mfd. Tobe Filter Condensers...:....... 3.50 
1 4 mfd. Tobe Filter Condensers 3.75 
3 1 mfd. Tobe Filter Condensers 3.78 
2 Benjamin Tube Sockets............ecee8 1.50 
1 ed and Engraved Panel...... 6.00 

1 Base and Shield.........-..cccccsccnves 1.7 

nding Posts........ ccc cccccccccvece 1.0 
1 Automatic Relay.......... ee Swe we as 3.75 
2 Tip Jacks. ... ccc cccccccccves ee west -40 
1 Single Jack..........caccccccccccvccees 38 
25 ft. Acme Wire........cccccccsncccccca 1.00 
$88.70 

For two stages audio: 

1 DeLuxe first stage... .cccscccescvacscecs 10.00 
1 Benjamin Sooket..........0cceceeeeenes 618 
: $99.45 


Quality amplification can only be 
obtained by using the best trans- 
formers with a high voltage output 
tube such as the UX 210 or CX 310. 


The AMERTRAN “B” Supply and 
Amplifier furnishes this with the 
addition of “B” supply for your set. 
E£ $ 
‘The Improved 
Browning- Drake 
Receiver” 


Cost 
Coll and variable condenser, respectively, 
i the National Co. Antenna Tuning $22.50 
Coupling coils and variable condenser, re- 
spectively, of the National Co. de- 
tector tuning unit 
Jefferson ‘‘Concertone” sealed audio-fre- 
quency transformer........ FOr ee en 00 
Thordarson filter choke (same as that used 
or B eliminator work)..:..... Baie eee 00. 
Tobe paper filter condenser f 
ngamo mica fixed condenser, .002 mid 50 


tor, .6 megobms.... 50 
5 Ronemin vibrationless sockets for UX 
a : 


MUGS caver eee ks VS ee oi oe eae 3.75 
Lynch metallized resistor, 6 megohms. ... .50 
yneh metallized resistors, .025 megohms; i 
and .09 megohms, respectively........ 50 
Brach-stat, Code 2-B th mounting 1.00 
Frost Gem-Jac, No. 964............-... : 
Carter battery switch.........cccccccecs 65 
2 Tait brackets eeeetereceneane J sose nreevesse 0 


2.0 
Sangamo mica fixed condenser, .005 mfd. 
ony pped with gridleak clips cores 
Small br 


B88 
nection b ‘ 
Antenna connection block............... 15 


Decorated bakelite panel, è'x 22 inohea..! 7:20 

i $63.50 

The above units completely 

assembled, wired and abso- 

lutely guaranteed can be had 

at a cost slightly above that 
of the parts alone. , 


Write for literature and our. 


special “Club Price Plan.” 


Authorized 
AmerTran Service Station 


ELLIOTT’S 


RADIO DEPT. 


59 CORTLANDT STREET 


Corner Greenwich Street 
New York City 
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- In the World’s Laboratories 
(Continued from page 848) 
tempted radio will be one of its chief 
necessities, for continual touch with 


-civilization would be necessary so that 
the weather information and other facts 


could be passed on daily to the experts 


who will need them. 


Do Electrons Spin? 


One of the chief problems in all elec- 
tric sciences, including radio, is the 
problem of what electricity is. Elec- 
tricity is composed, we say, of electrons, 
but this helps little for we have virtu- 
ally no idea what an electron is. That 
is why so much interest resides in a 
discussion now going on in the columns 
of the English scientific periodical, 
Nature, concerning the possibility of 
finding experimental evidence of the 
spinning of electrons on their axes, just 


| as the earth revolves daily on its axis.* 


This evidence is being sought, where 
so much atomic evidence has already 
been found, in the study of the light 
rays sent out from atoms. Readers of 
Poputar Rapio are already familiar 
with the modern ideas of atoms and 
with the conclusion that the spectra of 
light sent out by them are related to the 
positions of the electrons inside the 
atoms. Some details of the spectra of 
certain elements cannot be explained by 
a simple theory of electron movements 
and the suggestion now is that a few of 


these mysterious details may be re- 


lated to the spinning of the electrons on 
their axes, not to their movement in 
orbits or otherwise. . 

To the radio expert the chief interest of 
this is in the light which it might throw 
on what the electron really is. We are 
likely to think of electrons as being mere 
small bits of matter, like tiny marbles. 
That is a very crude and incorrect pic- 
ture. Whatever the electron may be it 
certainly is not in the least like a small 
dust mote of iron or gold or any other 
material. The properties of ordinary 
‘substances are properties of large masses 
only, each containing billions on billions 
of electrons. Some speculative scientists 
have imagined that the electron is a 
state of strain in the ether, like a small 
knot of ether or possibly a small empty 
bubble with no ether inside it. Other 
suggestions have been made. No one 
has much idea which of them, if any, 
are close to the truth. Butif we can get 
ahold of any property of the electron 
itself, as, for example, its spin on its 
axis, we may be able to learn the secret 
of its construction. . 

*The discussion began with a note by G. E. 


Uhlenbeck and S. Goudsmit, of the University of 


Leyden, Holland, in Nature (Londen), volume 117 
pages 264-265 (February 20, 1926).' The second 
of these pages contained also a note by Professor 
Niels Bohr, the greatest living expert on atomic 
theory. Later contributions have been Supplied 
by Dr. L. H. Thomas,‘of the University of Copen- 
hagen (issue for April 10); Dr. R. de L. Kronig, of 
Columbia University (issue for April 17); Dr. J. C. 
rea aon Harvard (issue of April 24); and Professor 
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Sure is Safe and Simple 


Approved by 
Radio Engineers 


A Genuine Solder 


CHICAGO SOLDERCOMPAN , 


4221 WeishewoodAve. Chicago, U.S.A. 


IS MADE EXCLUSIVELY BY EBCO 
FOR THE IMPROVED 


Approved by Popular Radio Laboratory 


tion. Complete with hardwoo 
board 


the ONLY AUTHORIZED 
design for the famous 


Roberts 


and are stocked by all reliable 
dealers and distributors 
CABINETS FOR LC26 AND 
ORTHOPHASE 


THERE IS AN EBCO CABINET FOR 
EVERY POPULAR CIRCUIT 


410 West 27th St., 


DE LUXE RADIO CABINETS 


THIS TWO-TONE DE LUXE CABINET 


BROWNING-DRAKE RECEIVER 


Holds 8 x 22 panel at approved 25°? 
slope. Ruggedly built of the finest Sean} 
soned mahogany, and beautifully fin-;. 
ished. Each cabinet bears the name and. 
guarantee that is your complete rotec- -` 
base- .; 
Ean wd ny F ae SAA $15.00) 
EBCO Cabinets are SPECIFIED as‘: 


ELECTROTYPE BLOCKING CoO. 
_New York City}: 
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Captain ene Criticizes P TT k 


American Broadcasting 


Captain P. P. Eckersley, chief en- 
gineer of the British Broadcasting Com- 
pany, was recently in the United States 
on a visit, One result is a London in- 

. terview in which the Captain pays his 
respects, none too admiringly, to the 
condition of broadcasting in America.* 

We have been sunk, he believes, by the 

load ‚of advertising which American 

radio is permitted to carry. 

‘Broadcasting in America is chaotic,” 
says the Captain. “There is no organ- 
ization in the United States, and ad- 

vati g through the ether has been the 
m of its downfall. * * * * They 
(the . ericans) now feel that if meer d 
had been one official organiza- 
tion, 8s it is in England, it would be the 
most | popular entertainment in exist- 
ence.| As it is, it is nothing of the kind. 
The craze is dying off and the public is 
getting bored.” The Captain concludes 
e vit no humorous examples of radio 

adv g gone astray, examples which 
‘we may be excused for regarding as 
imaginary or, at least, as brightened up 
a bit in the telling. 

Undeniably broadcasting in the 
United States is far from perfect. There 
are important problems to be solved 
and one of them really is the problem 
of advertising. It may be doubted, 
however, whether our difficulties are any 
greater with advertising than are Eng- 
land’s with monopoly. The truth is 
that no country has yet hit upon ex- 
actly the right way to manage radio and 
to regulate it. But, difficult as broad- 
casting problems are everywhere, we 
think that Captain Eckersley’s gloomy 
report of the death of American broad- 
casting is, to quote the old gag of Mark 
Twain, greatly exaggerated. 


*“British versus American Broadcasting,” 
interview with Captain P. P. Eckersley, by Ariel” rR 
May 1 Wireless (London), volume 9, page 382 

1, 1926). i 


A New British Plan for 
Regulating Broadcasting 


THE committee headed by the Earl | 


of Crawford, which has been studying 
for many months the situation and pos- 
sibilities of broadcasting in Great Brit- 
ain, has made its report. At present, 
all broadcasting in Great Britain is a 
private monopoly of the British Broad- 
casting Company, a cooperative or- 
ganization of the manufacturers of radio 
apparatus, with a considerable element 
of Governmental control. The com- 
mittee reports in favor of altering this 
plan to one of complete Governmental 
control, vested in a board of Commis- 
sioners appointed by the King but 
allowed as much freedom as possible in 
operating the broadcasting stations. 
Expenses would be paid, as now, out of 
the annual fee of ten shillings (about 
$2.50) which is charged in Great Britain 
for a receiving license. 


‘manufacturers and amateurs. 
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_ beautiful instrument that 
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a Better Radio: 
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Benjamin Radio’ Products, each in its respective place, will aid greatly to 
secure all the necessary sensitivity, selectivity, volume and non-noisy oper- 
ation that are essential to good radio reception. 


These Benjamin Radio Products are enthusiastically endorsed by experts and 


amateurs everywhere. How can you go wrong, when the masters approve? 


Send for complete instructions for building the Improved 5’Tube Control- 


lodyne and a Utility 5-Tube Portable and Home Receiver. 


Improved Tuned Radio Frequency Transformers 


214” Diameter Transformer 


Space wound; basket weave; 
Compact. Especially desirable 


cylindrical; highest practical 


air dielectric. Proved to give for crowded assembly. Elimi- 
the best results in sharpness nates interfering “pick-up.” 
of tuning, increase in volume Set of Three, $5.75 


Single Transformer, $2.10 


3” Diameter Transformer 
wy Capacity coupling reduced to 
"lowest degree. For use with 
4 =6. 00035 Mfd. Condensers. 
Set of Three, $6.00 
Single Transformer, $2.25 


“Lekeless” Transformers - 


Uniform high ine 
ductance, low dis- 
meee tributed capacity 
ee andlow resistance. 
meme The external field 
E is so slight that it 


and improvement in quality. 
Authoritative laboratory tests 
and practical experience of 


shows that this type of coil 
excels in every important 
characteristic. 


Push Type 
Cle-Ra-Tone Sockets 
Spring Supported, | 
@ Shock Absorbing. | 
Stop Tube noises. 
:The greatest aid to 
non-noisy opera- ay permits placing 
tion. Contacts al- coils eloke together without appre- 
ways clean. ciable interaction. 


75 cents each Single Transformer, $2.50 


Straight Line Frequency Condensers 


Eliminates bunching of sta- 
tions. Spreads the log evenly 
over the dial. Makes tun- 
ing easy. Adjustable turn- 


not only improves recep- 
tion, but adds to the good 
appearance of the set. 


-00025 Mfd., $5.00 
00035 Mfd., 5.25 
-0005 Mfd., 5.50 


Battery Switch Brackets 


Quick, positive, clean- An aid to simplification 
mer cut make and break. in set construction. Sup- 

a When it’s “in” it’s “off,” ports the sub-panel, with 
$ eliminating danger ‘of room underneath for 
ii J wasteful use of battery. accessories and wiring. 


30 cents each 70 cents per pair 


If your dealer cannot furnish you with Benjamin Radio Products send 
amount direct to our nearest sales office with his name and we will see 
that you are promptly supplied. 


Benjamin Electric Mfg. Co. 


120-128 S. Sangamon Street 

Chicago 

New York: 247 W. 17th St. San Francisco: 448 Bryant St. 

Manufactured in Canada by the Benjamin Electric Mfg. Co. of Canada, Ltd., Toronto, Ontario 
ge che ca Wage 1 at ne ee OY me ; 
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For Better Radio 


Reproduction 


“I have listened to many 
loud speakers, but never 
to any music which can 


produced by the Am- 
plion. The sound is clear, 
sweet and well modu- 
lated. It brings in.clearly 
instruments in bands and 


_orchestras that were lost 


in other speakers. 
Through my Amplion I 
enjoy my radio to a de- 
gree I had never thought 
possible.” 


this gentleman, once you hear 
your set through an Amplion. 
Creation of the originators and 
oldest makers of loud speaking 


Co., London, England—The 
Amplion leads in popularity 
throughout the world. 


Enjoy an Amplion demonstra- 
tion at your dealer's. Six 
models, including phonograph 
units, equipped with cords 
and panel plugs, $12 up. Write 
for the “Amplion Pedigree.” 


THE AMPLION CORPORATION 


OF AMERICA 


Suite S, 280 Madison Ave., New York City 


Chicago Branch: 27-29 N. Morgan St. 


compare with that re-. 


You will be as appreciative as - 


devices—Alfred Graham & . 


Amplion Corp. of Canada, Ltd., Toronto . 
RR eR A deialdiek, 
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From a EPRE made for POPULAR IOF p E Seiten: TG niin 
- A YOUNG EXPERT ON PHOTOELECTRIC CELLS 


Mr. Bengt Strömgren, of Copenhagen, has developed an improved radio 
apparatus for detecting by photoelectricity the instant at which a star 


crosses the cope wires. 
of the telescope, is just i "he 


A New Radio Device That 
Takes Accurate Time ~ 
from the Stars 
OvER a year ago, General Ferrié, M. 


Jouaust and M. Mesny devised and 
attached to a telescope in Paris an elec- 


| tric apparatus for the automatic record- 


ing of the exact instant at which the 
image of a star crosses the fine spider 


web at the focus of a telescope.* The 


observation of this passage of the star 
image across the center of the telescope 
field is the way in which astronomers de- 
termine the exact time. All the stand- 
ard time in the world is set thus. 
Astronomers at the Naval Observatory 
in Washington, make this observation 
for the United States. Other astron- 
nomers at Greenwich Observatory, in 
England, do the same for the clocks of 
London. ‘The Paris Observatory sets 
the time for France and for the world- 


*For accounts of General Ferrié’s work, sce 
POPULAR Rapio for April, 1924, page 409, and for 
October, 1924, page 406 "A more complete. account 
of the possible $ applications to astronomy is ‘‘Am- 
plification of W Currents and their Application 
to Photoelectric Cells,” by G. Ferrié, R. Jouaust 
and R. Mesn 


. Proceedings of the Institute of Radio 


Boers Rapio for ir operatio 1525, poges, $07- 
404. For further details see- “Photo-E ectricity,”’ 
by H. Stanley Allen, 320 pages, second edition, 
published 1925, by » Green and Gom- 
pany, London and New eke 


_Fernié and his associates. 


apparans, attached to the eye-piece 


eft of Mr. Strömgren’ s head. 


wide time signals sent out daily from 
the radio station at the Eiffel Tower. 

Ordinarily this is done by the eye. 
An astronomer watches the image of 
the star. At the instant when its image 
crosses the thin line of the spider web 
in the telescope, he presses the telegraph 
key which gives the time signal and 
corrects the clocks. It is desirable, 
however, to do the job automatically. 
Personal errors can be eliminated; many 
records can be made, for star after star, 
and recorded automatically on the mov- 
ing tape of a chronograph. To do this 
was the purpose of the device of General 
A similar 
device, somewhat more accurate and 
constant, has now been perfected by a 
young Danish astronomer and radio 
experimenter, Mr. Bengt Strémgren, 
son of Professor E. Strémgren, Director 
of the University Observatory at 
Copenhagen.t 

The method used by Mr. Strömgren 
differs from that used by the French 
experimenters chiefly in that the loading 
of the grid of the first amplifying tube 


{‘‘Photoelectrio Registration of Star P ” 

gi German) by Bengt Strömgren. Astronom ochá 

achrichten el, Germany), volume 226, 

82-87. (December, 1925). Poruvnar Rapio is 

pa debted ted to Mr. Strémgren for additional informa- 

tion, as ag yell as for the special photograph accom- 
panying note. 


All apparatus advertised in this magazine has been tested and a 


` is ‘controlled by means of a grid-leak. 
The French method was to allow the 
natural leakage through the insulation 


to take the place of this grid-leak. The . 


more definite control permits, Mr. 
Strömgren finds, a more exact estima- 
tion of the time-lag of the apparatus, 
and hence a more accurate determina- 
tion of the exact time of passage of the 
star. The possible amplification is 
somewhat higher, also. ees 

The photoeleciric cell is placed at the 
eyepiece end of the telescope. In front 
of the cell is a plate in which are cut 
a series of slits, so that the light of the 


star will pass through them, in turn,. 


as the image of star passes across the 
field of the telescope. When the star 
passes one of these slits, its light enters 
the photoelectric cell. The photoelectric 
current then acts to load the grid of a 
special two-grid vacuum tube, the other 
grid having a positive potential of ap- 
proximately 5 volts and operating to 
create the stream of electrons through 
the grid which is connected to the photo- 
electric cell. The photoelectric loading 
of this grid affects the current through 
the tube. This difference is magnified, 
by a four-tube cascade amplifier, so 
that it will operate a relay. The relay 
makes the record on the tape of the 
chronograph. 

Two dots or taps are recorded on the 
chronograph record for each of the slits 
in the plate between the telescope and 
the photoelectric cell. From this series 
of records, the mid-point of the time of 
passage of the star through the tele- 
scope field can be read off. There is a 
certain lag, due to the time necessary 
for the current of the photoelectric cell 


to load the grid of the special two-grid | 


tube. This lag, approximately one- 
tenth of a second, is constant so long as 
the tube and grid-leak are the same, and 
may be allowed for. The photoelectric 
cell used has an active deposit of metal- 
lic potassium and is filled with argon 


as. 

Since the publication of his paper, re- 
ferred to above, Mr. Strémgren has been 
able, he writes, to improve the details of 
the apparatus so that the amplifica- 
tion attained, between the photoelectric 
cell and the relay, reaches approxi- 
mately 300 billions. The passage of stars 
as faint as the eighth magnitude can be 
recorded, which means that the appar- 
atus will operate on a star far too faint 
to be visible at all to the unaided human 
eye. 

There is no apparent obstacle to the 
use of such a device to automatically 
broadcast the actual passage of a 
selected star across the meridian posi- 
tion. Thus the time signals of radio 
might be sent out by the stars them- 
selves. ' i 

This would be more romantic, even 
if less convenient than the use of the 
customary clocks. Of more practical 
importance, however, is the increased 
accuracy in the measurement of time. 
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Daven Bass Note Circuit Demonstration Set-shown from above. 
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Build NEXT YEAR’S | 
| Set Sensation NOW! 


” TNQUESTIONABLY the sen- 

sation of the coming season 

l will be the Daven Bass Note 

Circuit. Build^it now—and yours 

will be the most talked: of radio set 

in your locality. All your friends 
will be copying it. . 

The Daven Bass Note Circuit is just 
what its name implies. It transmits, 
completely and perfectly, all the low 
notes in the music, with the same clar- 
ity and beauty that characterize the 
higher vibrations. 


The Daven Bass Note Circuit was de- 
veloped at the request of the fan. We 


had innumerable. demands for a RADIO 
Amplification end that would be as good 
as the AUDIO Amplification end repre- 
sented by the popular Daven Super Am- 
plifier; one that would perfect detection 
and eliminate noises and losses; one that 
would be easy to assemble. 


The Daven Bass Note Circuit, built of 
the famous Daven parts, is easy to 
assemble and to operate, because built on 
a straight line. 


_ The Authorized Daven Service Dealer 
in your locality will be glad to demon- 
strate the new quality of reception: which 
the Daven Bass Note Circuit brings, and 
supply you with the necessary Daven 
units to build this new circuit. 5 


THE DAVEN UNITS THAT MAKE UP THE 


PAVEY 


BASS NOTE CIRCUIT 


1 Set D.R.F. Coils l 
1 Daven Su Amplifier 
Daven -20 Tubes 


AV 


mail for 30c. 


1 Daven MU-6 Power Tube 
1 Daven Leakandenser No. 22 1 Daven Type ‘‘A’’ Condenser 


1 Daven 4 Ampere Ballast 
1 Daven 14 Ampere Ballast 


“he Sine AS Merit Š 


AD 1O QOR OW - 


trace marx “Hesistor Specialists” acoisteneo 
153 SUMMIT ST., NEWARK, N. J. 
. Resistor Handbook: This complete authoritative handbook on Daven 


‘Amplification may be secured from your dealer for 25c or sent direct by 
i Complete Catalog of Daven Products sent Free. 


_And for winding 
coils use 


FIBROC TUBES 


Built up, layer by layer of 
laminated bakelite FIBROC 
tubing is stronger mechan- 
ically and dielectrically. It 
will not warp, chip, or 
break. 


1025 Lincoln Avenue = 


The Finish of FIBROC PANELS 
Rivals the F inest Natural Woods 


HE natural, warm, red beauty of mahog- 
any; the deep, rich brown of plain and | 
circassian walnut are so faithfully reproduced 
in FIBROC PANELS that it is difficult to 
distinguish them from the true woods. And 
for those who prefer black, FIBROC . 
PANELS are furnished in either high gloss 
or satin finish. 
Beauty, greater efficiency, freedom from warping or 
sagging, greater durability, ease of working—these are 
the features that have won for FIBROC PANELS their 


_ recognition as radio's finest panel; and their ready adop- 
tion by manufacturers of the highest quality sets. 


Better radio dealers have or can get FIBROC PANELS. 


FIBROC INSULATION CO. 


= VALPARAISO, IND. 


| RAYTHEON 
| for Reliable Reception < 


Your receiver, whether it is an 
old: model or the very latest 
type, can be improved by the. 
installation of a high quality 
B-Power unit. 


EvERYONE realizes the advantage of 
reliable B-Power, but few have the 
facilities or the time to select the 
right B-Power unit from the scores 
that are now offered. 


Tue Raytueon Laboratories have 
simplified the choice. By selecting 
and approving only those that pass 
certain minimum requirements, we 
have made it possible for the radio 
owner to select his unit from a few 
good ones, rather than from a hun- 
dred of doubtful value. 


Rayturon B-Power units are now 
made in.a variety of styles that 
_ satisfy the needs of every receiver, 
and meet the approval of every 
pocketbook. Your dealer will recom- 
_ mend a Raytheon B-Power unit best 
suited to your needs. Raytheon 
spells reliable reception.. 


RAYTHEON, Type B, is a non-filament 
rectifier. of ample capacity to eliminate 
B-batteries on even the largest ten-tube 
sel. 


RAYTHEON B-PoweEr units are manu- 
factured by Companies selected for their 

. excellent engineering and production 
facilities. 


RAYTHEON MANUFACTURING COMPANY 
CAMBRIDGE, MASS. 


RAYTHEON 


the ear. 
small, disk-shaped part which fastens to — 


THE TINIEST TELEPHONE 


The photograph above shows how a plaster ` 


cast its made of the ear canal, in order to 
mould the receiver to it. At the right is the re- 
ceiver itself. The crumpled-looking exten- 
ston of the receiver is the part which fits into 
The coils and magnet are in the 


this extension. 
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A Midget Earphone i 


Ons of the objections which deaf per- 
sons have to using the loud-speaking 
telephones, which have been marketed 
in recent years as aids to hearing, is the 
weight and unsightliness of the tele- 
phone receiver which must be clipped or 
strapped to the ear. To obviate this, at 
least in part, the Bell Telephone Labora- 
tories has developed a new midget re- 
ceiver, so tiny that it fits into the open- 


_ ing of the ear itself. It is still visible 


and it has the usual telephone cord at- 
tached to it; but it is much less unsightly 
and much more comfortable than the 
usual, and much heavier, forms. 

As yet, the receiver is not procurable 
except for use with devices for the deaf. 
It is reasonably certain, however, that 
the new receiver will be available, in the 
not distant future, for other uses, es- 
pecially for telephone operators and for 
radio use. The advantage of such a re- 


ceiver to anyone who uses head tele- 


phones for hours at a time is immedi- 
ately obvious. 

According to a bulletin of the Western 
Electric Company, the new receiver 
weighs only six-tenths of an ounce, 


‘although its overall efficiency and elec! 


paris happens to run back too far into 


trical behavior are quite as good asi 


those of the more usual larger forms.’ 


The only disadvantage is that each re-; 
ceiver must be made for its user, like a: 
tailored suit. The human ear is a` 
variable in size and shape as are other. 
parts of the body. An ear-plug made to:. 
fit one ear will fit no other. Even thel. 
two ears of a single individual arel 
usually unlike. { 

Accordingly it has been found mag? 
sary to mould the hard rubber case of!- 
each receiver to fit the individual ear off, 
the prospective user. This is done by! 
first plugging the ear canal, a little ways 
in, with cotton and then filling it witht, 
plaster of paris, so that an exact cast!. 
cf the canal is made. The hard rubi- 
ker case is then moulded to fit thid“ 
cast. Needless to say, the making 
of such casts is not to be undertaken b 
unskilled persons. If the plaster 


> 


the ear the consequences may be painful 


~N 


Ferry boats plying in Danish wa 
are being-equipped with radio phon 
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| FLARE MADE OF PORCELAIN WITH 
SPECIAL METAL TWO HOLES 
WHICH STICKS LEADS 
TO GLASS 
| FLARE JOINS 
RADIATOR 
HEAT METAL THIMBLE 
RESERVOIR R 
ELECTRÓN y: i——GRID HELICAL 
EMITTING SH SPIRAL 
SUÓSTANCE 
PLATE 
HEATER 
ELEM 
DIRECTLY FROM 
HOUSE CURRENT 
EITHER A.C 
0.c. 


PLATE GRIO CATHODE 
Courtesy Radio News 
A TUBE WITHOUT A FILAMENT 
Electrons are emitted from the hot metal 
thimble, heated internally by the heating 
coil. This coil is not connected electrically 
to the thimble. 


A Vacuum Tube With 
No Filament 


As one way to do away with “A” | 


batteries and to permit the operation of 
vacuum tubes from any house lighting 
circuit, without either hum or undue 
loss of power, Dr. A. N. Lucian, of the 


" Department of Physics of the Univer- 


mF 


D +e = 


sity of Pennsylvania, has devised a tube. 
in which the hot element is not a fila- 
ment at all but a metal thimble heated 
internally by an electric heating coil of 
any type. 

There is no electric connection be- 
tween the thimble and the heating coil, 
the heat passing from the latter to the 
former by ‘radiation and convection. 
The hot metal of the thimble serves as 
an emitter of ions in exactly the same 
way as does the hot metal of the ordin- 
ary filament. Surrounding the hot 
thimble is the grid and surrounding this 
is the plate, all in much the same man- 
ner as in vacuum tubes of the ordinary 
type. 

T'A 110-volt Filamentless tube,” by A. N.Lucian, 


ïo News (New York), volume 8, pages 1546- 
1547 (May 1926.) 


The First Book of 
_ Radio Talks 
What the publishers state to be the 
first book of radio talks ever published 
has just been issued by the Harvard 
Observatory of Cambridge, Mas- 
sachusetis.* Its subject matter is 


astronomy and it reprints a series of 


talks given regularly last season by the 


' staff of the Observatory and broadcast 


from station WEEI in Boston. The 
book is of interest to radio fans not only 
because of its origin but because the 


twenty-two talks which it contains sup- 
= ply an excellent introduction to the 


facts of modern astronomy, the best 


- popular introduction, with which. the 


editor of this Department is acquainted. 


O » Talka given by Harlow 

Shapley, William J. Luyten, Willard P. Gerrish, 
Ed Skinner , Leon Campbell, Willard J. 
er ie J. Cannon, Cecilia H. Payne, and 
Solon I. Bailey. ited by Harlow Shapley and 
. Payne. Published by the Observatory, 


1926, 205 pages, $2.00 
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“The Better 
‘Condensers”’ 


The TOBE B BLOCK Type 760 in its distinctive silvered 
metal case carries out that engineering maxim: “If it is made 
well it looks well.” 


This B BLOCK is especially designed for use with the Ray- 
theon Type B Tube. It contains one 8 mfd., two mfd. and two 
1 mfd. TOBE Filter Condensers, recommended as unsur- 
passed by any by the Raytheon Manufacturing Company, for — 
use in Raytheon circuits. The dimensions of the Block 
(4” x 214” x 534” high), reduce the size of base-board re- 
quired without undue height. The terminals are brought out 


- to a Bakelite strip with binding posts at the base of the Block, 


thereby shortening the wiring and simplifying it, and keeping 
the terminals out of reach of chance contacts. 


_If you buy a B-Eliminator completely constructed, make 
sure that it uses the TOBE Filter Condensers. Most of the 
good ones do. 


A NEW TOBE PRODUCT 


The TOBE VERITAS HI-CURRENT RESISTOR 


A special resistor of new design, capable of carrying 4 to 5 watts con- 
tinuously without change, deterioration or injury, for use where fixed 
resistances are required in B-Eliminators, for transmitting grid leaks and 
all other high-current carrying purposes, in all sizes from 1 megohm to - 
10,000 ohms. 


PRICES i 
10,000 ohms and under....... ewe DUE sie Sea TES $1.10 each 
BO 000 E cca c uc suedan Peake eimai an ate 90. “ 
100,000 “eee cece eee reer oense nse ees - 80 “ 
1% tò IMC GORING sh. o4ine Rew wW ed Paine Re Reston Sts GAs 75 “ 


This TOBE VERITAS Hi-Current Resistor together with the TOBE ` ` 


VACUUM TIPON Loewe-Leak, completes our line of Resistors for every 


radio purpose. 

We have tried to make it possible for you to get the TOBE products at your 
dealer's. Ask him first—if it happens he is not yet stocked, we will be glad 
to forward your order on receipt of check or money order. 


Tobe Deutschmann Co. 


Engineers and Manufacturers of Technical Apparatus 


CAMBRIDGE, MASS. 
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ELKAY]) 


; TRADE MARK REO 


TUBE 
EQUALIZOR 
SYSTEM 


Eliminates 
< Rheostats 


{i Elkay Equalizors re- 
| place variable  rheo- 
| stats,delivering correct 
= voltage toany type of 
5} tubeautomatically. To 
T] use any combination 
1] of tubes in same set, 
4 merely insert correct 
i value of Equalizor; 
rj there is one for 
‘| every tube made. 
H} Before building your 
Í} set, write for folder, 
to The 


© Langbein-Kaufman 
| Radio Co. (Dept. P) 
om 511 Chapel St. 

=, New Haven, Conn. 
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FOR CLEAR, QUIET “B” POWER 
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STORAGE “B” BATTERY 


Best Lasts Indefinitely — Pays for Itself 


Economy and performance unheard of be-. 
fore. Recharged at a negligible cost. De- 
livers unfailing power that is clear, pure and 
quiet. Approved and listed as Standard by 
leading Radio Authorities, including Pop. 
Radio Laboratories, Pop. Sci. Inst. Stand- 
ards, Radio News Lab., Lefax, Inc., and 
other important institutions. Equipped 
with Solid Rubber Case, an insurance against 
acid and leakage. Extra heavy glass jars. 
Heavy rugged plates. pine! yours today! 

ust state number 
SEND NO MONEY of batteries wanted 
and we will ship day order is received. Ex- 
tra offer: 4 batteries in series (96 volts), 
$10.50. Pay expressman after examining 
batteries. 5 per cent discount for cash with 
order. Mail your order now! 


WORLD BATTERY COMPANY 
1219 So. Wabash Ave., Dept. 77, Chicago, Ill. 
Makers of the Famous World Radio‘' A" Storage Battery 
Prices: 6-volt, 100 Amp. $11.25; 

120 Amp. $18.26; 140 Amp. $14.00 
All equipped with Solid Rubber Case. 


i Set your Radio Dials at 210 

or Reta Bee 
Station, WSBC, Chicago. 

STORAGE BATTERIES (Weteh for announcements. 
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By RicHarp LORD 


The First “Radio Museum’ 


In the U. S. National Museum at 
Washington, D. C., will soon be por- 
trayed the progress of radio from the 
earliest days to the latest developments. 
The work of assembling the apparatus 
has already begun. In the radio -ex- 
hibits now completed may bé seen radio 
apparatus used by the A. E. F., French 
and German Armies. All of this mate- 
rial has been contributed by the U. S. 
Army Signal Corps, and dates mostly 
from the Great War. In the display are 
featured portable trench sets, air-craft 
instruments, headquarters installations, 
radio trucks and various accessories 
developed through the exigencies of the 
War, and now commonly used in 


k 


Reserve Officers to Receive 
Instruction by Radio 
Lr. CoL. H. Eomund Burrus, Gen- 
eral Staff, is making use of radio broad- 
casting to give Reserve Officers military 
instruction at home. Through this 


channel, he expects to. reach 40,000 


reservists who are out of touch with 
regular army activities; in fact, he may 
establish a small broadcast school next 
fall. 

He plans to have broadcast from 
cooperating stations eight ten-minute 
talks to be given by army officers, once 
a week, for eight weeks. At the end of 
the series, an examination will be held, 
and all Reserve Officers who send in 
their solutions to the problems will have 


` their papers graded and returned by an 
army officer designated for this work. 


The stations and dates will be an- 
nounced at the summer training camps, 
and through various army publications. 

Lieut. Col. Edmund Bullis, War De- 
partment, Washington, D. C., would 


like to receive suggestions on this idea. 
* * 


A 24-Mile Ski Trip to Mail an 
Applause Card 
Ir took two years for two prospectors, 
lost in the snowy mountains of Idaho, 
to write—and mail—a card of applause 
to KGO. Thisis the card: _ 
“Two old prospectors in the moun- 


tains at Summit Flat, Idaho , wish to 
express their gratitude to you and all 
who broadcast. We have listened in for 


' two years, and we can stand it no 


longer. Even if it does mean a trip of 
24 miles on skis, we are going to do it 
to tell you how much we enjoy your 
programs. We are at an elevation of 
7,200 feet, and programs come in so 
clearly that we can imagine ourselves 
seated in the station studios.” 


k * 


How the English Strike 
Boomed the Radio Business 


Waite most of the industries in Eng- 
land were hard hit by the strike, it is an 


interesting fact that over a million radio | 


recelvers were sold in the brief period of 
a week. Houses, offices, hotels and 
public places were equipped with ap- 
paratus to pick up the brief and terse 


by the British Government over the 
broadcast chain. In spite of the use- 


-communiques broadcast six times a day — 


fulness of radio broadcasting, the re- 
ception of the dry and sparse news from — 


radio sources did not satisfy the popu- 
lace, who eagerly sought to purchase 
the bulletins published by the two con- 


tending forces. | 


Radio did much, however, to relieye 
the tenseness due to the lack of informa- 
tion, and supplemented 2 crippled press 
service to an admirable extent. 


x x 
A Radio Station for 
West Point 


THE new broadcasting station for 
West Point will be located in the obser- 
vatory on the hill above the Chapel. The 
antenna will be supported by two masts, 
200 feet high. A broadcasting plant of 
400 watts, transmitting on a wavelength 
of 435 meters has been installed. An- 
other Signal Corps set will be used in 
case of emergency. 

The complete equipment, which will 
be under the direct supervision of Major 
Alfred E. Larabee, will cost the Gov- 
ernment $16,000 and will be of the 
latest design. It will be used for in- 


struction purposes for the cadets as | 


well.as.for broadcasting. 
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~ 922 Broadcasting Stations in 


the World 


Broapcast listeners who are proud of 
the fact that they have logged two or 
three hundred American stations are 
only hitting an average, when it is con- 
sidered that there are in all 922 broad- 
casters, sending at all hours, from all 
points of the globe. 

If you had a 12,000 radius receiver, 
and could tune in to all of the waves, 
every civilized country would register 
at your receiving station. In fact, 
there are stations located in many local- 
ities unknown to the average man. 

The United States leads with the 
greatest number of stations. . Little 
Cuba has 36 of them, and the lowest 
number is credited to the Canary Is- 
lands, Iceland, Venezuela, and Peru. 
- Of these last, OAX, in Lima, is the best 
known. 

+ x 


Good Grammar—by 
Legislation! 


JUST as everyone was congratulating 
the effort of practically every broadcast- 
ing station in improving the quality of 
the announcements, another reformer 
with protestation-censorship proclivi- 
ties comes along with a suggestion that 
poor grammar announcers be sent to 
jail. Arthur R. Tucker, who is presi- 
dent of the American Radio Founda- 
tion, would make the use of poor lan- 
guage before a microphone’ a mis- 
demeanor punishable by fine or impris- 
onment, or both. 

“Announcers do not realize the re- 
sponsibility that is placed on them. 
Their words go directly into hundreds of 
thousands of homes,” says Mr. Tucker. 
“They are heeded and studied, remem- 
bered and repeated. Announcers have 
the role of teachers, editors, ministers: 
they should be of the same type as pro- 
fessional men and fully as careful of 
their choice of words, and in their use 
of the English language.” 

+ & 


This Is the Time to Get 
a Receiver 


No less an authority than Dr. J. H. 
Dellinger, Chief of the Radio Section of 
the U.S. Bureau of Standards believes 
that there will never be a better time 
to get a radio set than now. 

“There is no longer any more reason 
for waiting to buy a good radio set,” 
says Dr. Dellinger, “than there is 
waiting to buy a good piano. While 
there doubtless will be occasional re- 
finement in receiving equipment, these 
are not likely to affect appreciably the 
comparative values of the standards of 
today. Tubes, of course, will lose their 
efficiency after from 1,000 to 2,000 
hours of use, but most of these can be 
reactivated at small cost. The set as a 
whole, however, will retain its value and 
efficiency indefinitely.” 
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Improved Browning-Drake eo = 
also for L-C 26, and Orthophase ba aaia ee 


Mahogany or Walnut 
Mahogany or Walnut Finish 
Shipping charges prepaid T 

“CORBETT’S CABINETS” have been preferred fe 
for several years by quality set builders and are f 
unquestionably superior in design and finish. f 
They are backed by our guarantee to please you. f 
Carefully hand-rubbed piano finish. Well f 
packed for shipment. : 

WRITE FOR Folder “Y” showing advance f 
1926-27 models for all sizes of radio cabinets, | 
consoles, tables and wood panels. 
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MODEL ‘‘C’’ ITALIAN CHEST 


Cabinets in stock—have piano hinge and are 
10” deep — grooved front top rail being remov- 
able. Illustration shows gold line wood panel to 
match. 

Sizes 

7x18-10 
7x21-10 
7x24-10 
7x26-10 
7x30-10 
*7x28-11 


*For Madison Moore Receiver. 
McLaughlin cabinet $9 60 and $12 00 
*Hammarlund-Roberts 10.00 and 1200 


*With sloping panel and fancy gold line panel 
effect line grooves. 


Walnut Only Panel to Match 
$15.00 $1.26 CORBETT’S CONSOLE for LC-26 

Improved Browning-Drake, Hammarlund-Rob- . 
erts, Victoreen, B-T Counterphase, and any 
panels up to 8x28”, eitherstraight or sloping front 
—11” back of panel—Artistic gold line, duo- 
tone finish—Genuine Miller Rubber Co., horn, 
10x10” floating bell, full length throat. 


MAHOGANY OR WALNUT 
Model LH~—with horn. (EXE) 


Model LK—vwithout horn. .eessssoesess 
Jobbers and Dealers write for discounts 
Corbett Cabinet Manufacturing Company 
| ST: MARYS, PENNSYLVANIA ` 


Firet in the Field 
Specializing in 


Cockaday Kits 


S. HAMMER RADIO CO., sikim, New Yor 


50% of Your Time, Work and Worry SAVED! 


All you need do is to connect bus-bar according to diagram, solder and your set is finished. 
These Kits are sent to you completely mounted, and assembled on a Veneered Mahogany. 


baseboard and genuine bakelite panel, drilled and engraved. Genuine parts used as listed below; 
exactly as used in Mr. Cockaday’s Laboratory Model. COMPARE OUR OFFER! 


RAYTHEON 
POW ER-PACK 


The Improved 
BROWNING -DRAKE Receiver. 


National coil and variable condenser of the Antenna Tuning 


These are the exact parts used in Unit 

. » coupll ils and variable condenser of the 
buliding the Laboratory Model. Detector Tuning Unto.. oT aao Concenser ot ° $22.50 
,| 1 Jefferson “Concertone” sealed transformer. ......cs....... 6.00 
1 Raytheon Tube.............+-+ $6.00 1 Thordarson filter choke:........-..ccccecccnvevcvccce - 5.00 
1 Dongan transformer, No. 509... 7.00 1 Tobe filter condenser, 4 mfd......... osssssssssssso .. 3.75 
2 Dongan choke coils No. 514..... 10.00 1 Sangamo fixed condenser, 002 mfd............cc0ceceee -50 
1 Condenser Corp. small combina- 1 gamo fixed condenser, .006 mfd..........000: cscccce 85 
tion condenser comprising 2 1 X-L variodenser, type N.........- cece sees neecencees » 1,00 
units of .1 mfd. with a common 3 Lynch double-resistance mountings............e.eeree. a . 50 
PMN ois core Oviedo ens . 1.25 2 Tobe filter condensers, .1 mfd.......... cseecenee sese - 1.40 
1 Condenser Corp. multiple con- _| 3 Lynch metallized resistors, .1 meg....... ...cccecceeees 2.25 
denser comprising five units of 1 Lynch metallized resistor, .6 megohmS. ........-secceee . 50 
, 2, 8, 1, and 34 mfd. respect- 6 Benjamin UX sockets. E E E E Se. lato ersiahere tidy 3.75 
ively with a common terminal. 12 00 1 Lynch metallized resistor, 6 megohm8.........s.sssoosso -50 

1 Alrgap socket............. ss .75 2 Lynch metallized resistors, .025 megohme; and .09 meg- 
1 Bradleyohm No.10—10,000 ohms 2.00 OUMB ica de E E E E ees -50 
1 Bradleyohm No. 25—250,000 1 Brach-stat, 2-B, with mounting......... sossasrsssesos 1.00 
OMS: 62555 8 oee bod Bik. eS ee 2.00 1 Frost Gem-Jac, No. 954. ..... o cc ccc cece eens 25 
1 Bradleyunit resistance, 7,500 1 Carter battery awitch ..... 0... ccc ee ccc cece es esoo t -65 
OMi.. osaa eaaa a Ee ae .75 2 Talt rackets... ..., aaas fl ccc cc cee cece e ees ee .00 
1 Electrad resistance mounting. 25 1 Sangamo fixed condenser, .005 mfd. with grid leak clips. ... 50 
1 Hardwood base..... ........- 35 4 Small brass brackets....... .......00. sccccncccccseces 220 
1 Composition binding post strip.. -25 Antenna connection block .........ssassscsssccsescscsen -15 
1 Pr. small brass brackets...... ; 10 Battery connection block... 2.0... eee cece »25 
Decorated bakelite panel, 8 x 22 Inches. ........cceceerecs 7.50 
c READY-TO-WIRE KIT, PRICE 63% 


We Can Supply Any Form of “B” Battery Eliminator or Raytheon Power-Pack Kits 
L-C 26 RECEIVER | S. C. RECEIVER 


POWER-PACK AMPLIFIER 


Send for Free Catalog and Complete | Inquiries from 
Information About Our Parts and Kits | Dealers Invited 


Transportation Prepaid. One-third must accompany all C.O.D orders. Not insured unless insurance charges included. 
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THESE EDGES | 


won't admit moisture 


T leaky spot in ordinary 
mica condensers is the ex- 
posed edge. That is where 
moisture slyly creeps in—at- 


mospheric moisture, salt air,” 


steam from. radiators, and acid 

' fumes that corrode, create 

resistance and cause a con- 
- denser to change its ‘capacity. 


Mica Condensers 


hae no exposed TA 

delicate parts inside are pro- 

_ tected by an armor as hard 
and impermeable as marble. 


Use them anywhere—and 
anyhow—expose them to.acid 
fumes, boil them, freeze them, 
drop them on the floor, solder 
wires to the terminals—and 


-= you will still have accurate 


condensers. 


They cost littl—and make | 


a world of difference in tone, 
accuracy and range. Recom- 
mended by every nationally 
known radio laboratory and 
by professional set builders. 


Try 
SANGAMO BY-PASS 
CONDENSERS 


they won’t break down 


Sangamo Electric Company 


6332-4 Springfield, Illinois 


'RADIO DIVISION, 50 Church Street, New York 


SALES OFFICES—PRINCIPAL CITIES 


For Canada 
Sangamo Electric Co. of Canada, Ltd., Toronto 
For Europe 
_ British ene Co Co., Ponders End 
Eng. . 
i For Far East 
Ashida Engineering Co., Osaka, J apan . 


The 


‘augmented by two more.’ 


Guessing the Size of a Band 
An .altogether unplanned “guessing 


contest”? has been wished on KDKA. It 
takes the form of guessing how many 


players there are in the KDKA band, 
which is a regular feature from the sta- 
tion. Reports from listeners vary 
greatly; the conductor of a band in St. 
Petersburg, Florida, for instance, re- 
ported that the majority of the musi- 
cians in his group who had listened to 
these band concerts thought the organ- 
ization consisted of at least 50 pieces. 

Actually, the KDKA band consists of 
only 14 pieces. 

* 


Radio Brings Relief to 
Tornado Victims 


Ranio played an important part in | 


the American Red Cross’s campaign to 
raise funds for relief work in behalf of 
the victims of the middle-western torn- 
ado, which spread so much death and 
devastation over Missouri, Illinois and 
Indiana last year. This work’ is just 
now drawing to an end. A good part 
of the $3,000,000 which were raised in 
this emergency has been secured 
through the cooperation of the broad- 
casting stations, and the generosity of 
listeners-in all over the country. 
* * 


How Radio Guards Our 
Seacoasts 


THERE are just about as many radio 
beacons dotting the coàst line of the 
United States as are. along the coast 
lines of all other countries combined. 
This is reported in a recent announce- 
ment of the Bureau of Lighthouses. 
Our coasts’ are protected by'a system 
of 24 radio-beacon stations; soon to be 
These sta- 
tions transmit special warning signals 
during thick or foggy weather, and may 
be picked up by all vessels~on 1 000 
meters. - ees 


Foto Topics 
A PORTABLE “RADIO SHACK” 


Small enough to satisfy even the exacting 
demands of a feminine “ham” is this min- 
dature model of a modern shack, with its 
complele equipment of transmitting and re- 
ceiving apparatus and even a bunk room. 


> Universal 


AI RGAP SOCKETS 


will rid your set of those squawks, - 
howls and frying noises due to 
socket capacity; they keep your 
grids negative, stabilizing your 
circuit causing tube to go into 
oscillations more smoothly and not 

“spilling over” until maximum re- 
sults are obtained. 


KAIRGAP 
SOCKET 


They prevent closed circuit, ab- 
sorption of current, intercoupling 
of circuits, feedback and unde- 
sirable capacity; making your set 
more stable, sharpening tuning, 
resulting in purer and clearer 
tones with more volume on local 
and distant stations. 


Sent direct post- 
paidifyourDe 
er cannot supply 
you 


AIRGAP 


PRODUCTS CO 


11 Campbell St. 


Newark, N. J. The 201A Type 75c 


BUILDING RADIO SETS 


In Your Spare EN r 
Time ie 


Join the Radio Association of America. 
Learn how to build and repair sets. The 
Association will train you—start you out 
in business, if you wish. Be the radio 
“doctor” of your community. $ an hour 
upwards easily made. 


Earns $500 in Spare Hours 


“T have at last found myself,” writes Lyle 
Follick, Lansing, Mich. “I have 
made over $500.” Werner Eichler, Roches- 
ter, N. Y., writes: **——have made over $50 . 
_@ week in my spare time.” Our members 
are starting radio stores, increasing their 
salaries, securing better positions, passing 
Tadio operator examinations, earning big 
money in spare time. 


FREE "yhemori 


New members receive one of the finest re-. 


ceiving sets made absolutely free. Coast-to~ 
coast range. Most approved type. Unpar- 
alleled selectivity. To receive this wonderful 
set, you must act at once. 


Join Association Now! 
Are you interested in Radio for pleasure or prof- 
it? Join now because we have a special Plan 
whereby your membership need not cost you a 
cent. Only limited number of these member- 
ships acceptable. Write now for details—before 
it is too late. 


Mail This Coupon = = = = == 
RADIO ASSOCIATION OF AMERICA, 


Dept. C-8—4513 Ravenwood Ave., Chicago 


Send me detalls or your Special Radlo Association 
Membership Pla 
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A “Radio Weather” Service 
for Fans 


A rapio observation station will 
henceforth tell New England radio fans 
how the air is each night for reception. 
The information gathered by the ob- 
server in the early part of the evening 
will be broadcast through station 
WEEI, Boston. Thus the radio fan 
who is doubtful as to the performance 
of his own receiver may have a checking 
factor which will make his enjoyment 
of his reception more positive.. If the 
observers station reports, for instance, 
that reception from the west is good, 
with a minimum of static and distor- 
tion, and the listener’s receiver gives 
him the same results, he will know that 
his instrument is in good order. 

A standard five-tube receiver is to 
be used in this unusual service to fans, 
and the information gathered and broad- 
cast will include weather facts; data 
on sections of the country coming in 
best; general quality of reception for 
local section; static conditions; best 
programs for the evening, and any 
special notices of interest to fans gen- 
erally, regarding reception conditions. 

x k 
Short-Wave Schedule from 
Greenland for U. S. 

_ Amateurs | 


Rapio fans who are equipped to 
listen-in on the short waves will have 
still another station to tune in to for 
news from Greenland. The American 
Museum Expedition’s schooner, Mor- 
rissey, in command of Captain Robert 
Bartlett will carry a short-wave trans- 
mitter adjusted to 33 and 20 meters. 
The call letters of the ship are VOQ, an 
unfamiliar group of letters, because the 
ship is registered in Newfoundland. 

Special schedules have already been 
arranged with 1AR, Nova Scotia, 8 GZ, 
Columbus, O., and 8 FJ, Marietta, O., 
by Chief Radio Operator Edward Man- 
ley. Of course, many other amateurs 
will no doubt succeed in “working” the 
Morrissey by radio, and the exchange 
of messages should prove interesting 
even to the listeners-in. 

aie x 


Radio Improves the Musical | 


Tastes of Nation 


FoLLowInG an analysis of the “re- 
quest mail” received for the past two 
years by the broadcast directors of two 
prominent radio stations, more classic 
music and less jazz will be included in 
their programs from now on. The pro- 
portion of fans asking for jazz music 
decreased from 80 percent the first 


year to 5 percent during the second| 


year. The proportion of listeners to 
really good music and classics has been 
continually on the increase. 

One of the factors which is at least 
partly responsible for this shift is the 
broadcasting of famous artists. 


POPULAR RADIO SETS 4” csie: t build it you 


Every Radio Shop Kit includes a set of blueprints. A full size instrument layout 
shows you just where to place each part. The picture wiring diagram shows you. 
where to connect each wire. Each kit also contains a drilled and artistically engraved 
panel. A set constructed from a Radio Shop kit is easier to build and its fine appear- _ 
ance makes it more valuable to you. . es Ar 


_ THE IMPROVED ' Check below for complete in 
h complete in- 
BROWNING-DRAKE RECEIVER formation and the parts price 


AUTHORIZED PARTS 
Cost | list of these popular sets. If 


$1.00 for each set, 
pD The New “Home” Receiver. 


oso eseonveaeeveeanne 


eoeoeeeneone 3. 
8. . al 2 on a o'o . ? = 7 
Sangamo mica aed condenser, .002 inf... < a O Cockaday’s LC-26 Receiver. 
”. v srs ost»sveoesojiooon toto‘ . ` e 
a 1: O S-C, All Wave, Single Con- 


ER cie itae 2,25 
50. 
75 
50 


trol. 


[J McLaughlin Single Control 
Super. 


e hms : 
5—Benjamin vibrationless sockets for UX tubes 3. 
r, 6 megohms....... . 
ors, .026 megohms; 


and .09 megohme, respectively........... 1.50 
r Garter battery ewiteh. «000000 00200000000 58 C General Radio “Universal.” ` 
2— rackets.. ..... n essrorossorrereesee ; k E 
svoqulpped with gridlonk cips: 11. mao" 80 | L Browning-Drake Receiver. 
pma a pres preakee for mounting connec- 20 g Sh t W ; R s 
Antenna connection toak, 1020000 las f Ort- wave necelver. | 
n DIOCK.. care ecco vecvcnases . e . 
Decorated bakelite panel, 8 x 22 Inohes...... 7.50 O Diamond-of-the-Air. 
$63.50 


Corbett sloping panel cabinet ios x 22 In. 


cmt, enue Saen nish 838-08 | NG 
ew ormahogany.............. ; og ees te 
Hardwood baseboard, 9 © 21%, inches fur- ame Bp A T E TERT A SRR I ere ee ee 


nished with the cabinet. 
Cockaday LC-26 Authorized Parts $62.15 


THE RADIO SHOP sraEorn 
20 Worth St. Stamford, Conn. 


` “Mail Order Service for Setbuilders”’ 
“We Pay the Postage—You Pay the Postman” 


AddreSS. eesse sosssoseseoeses. 


City............State........ 
No. 626 


Se ee eae 


Par, 

Ferbend April 25, 1926 18 
Beaks Fegan 
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SET BUILDERS 


Save 20°5072 
FR E RADIO CATALOG} 


A, 


NOTICE TO 
SET BUILDERS 


The Barawik Company, 
pioneers in radio, now 
offers you through its 
Radio Catalog and Guide 
greater bargains than 
ever pefore in standard 
sets, parts, kits and sup- 
plies. No matter what 
parts you want, for what- 
ever circult or hook-up you may prefer, we can 
supply them to you at substantial savings. 
Special prices on tunes, batterles, cone speakers, 
cabinets, etc. 


Get‘Our Prices‘on All the Famous Circuits 


It will pay you to get our prices for complete 
parts for the tollowing popular circults or any 
others you have in mind: 
RaytheonUnite Premier 5 Tube Ensemble 
istoorat Receiver Samson Kits 
ube R. F. Kit Hanscom Kits 
Branston Kit -C Reoeiver 
emiler-Best Receivers L 
B-T Receivers Hammarlund-Roberta 
Hazolton Neutrodynes McLaughlin 8 Tube Super 
opwar Mechanics Super Silvor Six 
ing R Kits 8 


.F. ilver Autodyne E 
Victereen Kite Browning-Drake Circuit 
ll-American Kite 


If you are in the market for any set or hook-up 
order direct from us, enclosing estimated list 
price and goods will be shipped you at once. All 
merchandise guarantecd. Any difference in 
price will be refunded or collected C. O. D. 
Write today for our new 1926-27 Radio Catalog 
and Builders’ Guide, showing radio's newest 
creations. Also please include name of another 
radio fan when writing. 


Send me my copy of your new Radio Catalog 
and Builders’ Guide. D 


THE BAR AWIK COMPANY 


102-104-A 80. CANALST., CHICAGO, ILL. 


PRECISION 
B-SUPPLY 
$3450 


No regulating. Just attach cord 
and turn on current. Supplies 100 
volts at so mil. Neg. B, pos. 45 V., 
pos. 100 V. connections. Electrolytic. 
type, but does not use acid. No 
danger of damage. No servicing. 
Just add water every 5 months. 
Absolutely silent. 


Dark olive green heavy metal case. 


nie only 12 Ibs. Size 434 by 
4 


1134 by 6% inches. Uncondition- 
ally guarantecd for 1 year. 


Dealers and Jobbers write for partic- 
ulars. " l 


PRECISION COIL CO., Inc. 
209 Centre St. New York, N. Y. 


S 2) 


Precision DC B-Supply No. 15 . . $24.50 
Precision AC Trickle Charger No.5 $10.00 


All apparatus advertised in this magazine has been tested and approved by PoPULAR RADIO LABORATORY 


"LISTENING IN 


PRACTICAL pointers from experimenters and broadcast listeners. What helpful hints can 
YOU offer to your fellow fan? Readers are invited to address their letters to the Editor 
| of this Department. 


ConpuctTEeD By LLOYD JACQUET 


A Quick Changeover Switch 
for Battery and Charger 


Some time ago, I built a Four-circuit 
Tuner, and for more than a year ran 
this in connection with a storage bat- 
tery and charger which were always 
connected together. When I ran the 
charger, I could listen in at the same 
time, without difficulty. | 

When I attempted the same stunt 
with my newly constructed LC-26 set, 
I picked up a hum which was most an- 
noying, particularly on the lower fre- 
quencies.. This hum, I found, origi- 
nated in the battery charger. 

It was explained to me that, as. the 
newer receiver was designed to amplify 
the lower frequencies better, I was 
amplifying the local hum to a greater 
degree than with my first receiver. 

It then occurred to me to arrange 
some sort of a changeover switch so 
that I could quickly transfer the bat- 
tery from the charging to the discharge 
side without disturbing the wiring to any 
extent. 

All I needed was a double-pole 
double-throw switch, which I secured 
from my local dealer. Then, by con- 


PLUG IOBRSEBONKD 
F106 KECEPINOLE 


necting it up, as shown in Figure 1, I 
could place my battery on charge as 
soon as I was through receiving or dis- 
connect it from the line when I wanted 
to listen in. ' 

In addition to this, I placed the 
switch in a position that made it con- 
venient to connect both to the battery 
and the charger. Whenever either one 
or both of these units are to be taken 
out for inspection, they are easily 
accessible. 

—Henry Puatt, Buffalo, N. Y. 
* * 


-= How I Connect Test 
Antennas to My LC-26 


I RECENTLY constructed an LC-26 
receiver; and it certainly lives up to the 
reputation accorded it by POPULAR 
Rapiro. It has truly wonderful recep- 
tion tone quality. 

I do quite a little experimenting on 
my set with various antennas so, I de- 
vised this scheme for changing connec- 
tions quickly. . 

The parts needed are: a piece of bake- 
lite, or other insulating material, about 
three inches square; a piece of wood of 
the same dimensions as the panel and 


~ 


A BATTERY CHARGING HOOK-UP 
Fiaure 1: The wiring for the switch, the charger and the battery, from 
the lighting plug to the receiver in the quick changeover arrangement for 
baitery and charger which ts described above. 


All apparatus advertised in this magazine has been tested and approved by PoPULAR RADIO LABORATORY 


inch thick, for the baseboard; a 


switch lever arm and three contact| 


points. 

Drill the holes for the switch arm, 
screws and contact points as shown in 
Figure 2. Then mount the switch arm 
and the contact point on the panel, 
which may now be screwed to the base, 
with three wood-screws. 

I use an inside antenna 25 feet long, 
wound along the molding of the room. 
Besides, I have two outside aerials, one 
60 feet long, and the other, 150 feet 
long, running at a wide angle from each 
other. 

The leads of these three aerials come 


to the three contact points of the change- 


over switch, the base of which is fas- 
tened down upon the table with the re- 
ceiving sets. A short wire is run from 
the antenna binding-post of the receiver, 
and soldered to the lug on the switch- 
arm lever. 

This simple arrangement will save 
the time and trouble that is usually 
experienced in reaching to the rear of 
the receiver to make connection to the 
various antennas when testing. 


—B. G. ARMBRECHT, Richmond, Va. 
* * 


How I Built a Simple Tube 
-  Rejuvenator 


WHEN my tubes failed to function 
properly at a critical moment, and the 
local dealers could not furnish me with 
a reactivator I decided to rig up a simple 
device of my.own. (Figure 3.) 

The emergency set-up worked so well 
that I thought I would pass on the in- 
formation regarding its construction 
to other Listeners-in who may want to 
build it. l 

It is built around a toy, or bell- 
ringing transformer. Such a trans- 
former may be bought for a few dollars 


A CONVENIENT CHANGEOVER 
ANTENNA SWITCH 
FiGureE 2: A simple three-point switch may 
be employed to change antennas quickly 
when testing out a receiving set. 
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OCTECOWE 


Accurate as the Human Ear 


oe P < Octacone reproduces faith- 
af Y RA fully all musical sóunds— 
from a soprano’'s trill to the 
rumble of a kettle drum. Its 
patented diaphragm—shaped 
exactly like a human ear drum 
—vibrates to every pitch and 
Ges) quality of tone in precisely the 

Z | same way as a listener's ear. 
= An exclusive feature that 
gives Octacone a naturalness 
of reproduction unequalled by 
even the highest priced speak- 
ers. 


> > 


Built to Last 


Unlike most fine instruments, Octa- 
cone is built to withstand the hard 
treatment fine instruments too often 
receive. Even should it be accident- 
ally knocked onto the floor, Octacone 
will come up smiling—and singing as 
beautifully as ever. 


A Revelation in Reproduction 


PAUSIN ENGINEERING COMPANY 
NEWARK, NEW JERSEY 


Just as Octazone fits and improves any receiver, 
it blends in and adds to any scheme of room 
Jurnishing. Diaphragm case of artistic sim- 
pblicity, finished in golden bronze. 


Licensed Under ee Numbers 


New Model 
TYPE “H?” 

For detectors only. Improves 
reception. Rating Fil. V., 5.0; 
Fil. Amp., 0.25; Plate Volts, 
45-90. A J 

Price $2.50 


New Model 


TYPE “G” 


High Mutual for Impedance or 
Resistance coupled recciver. 
Rating Fil. V.. 5.0; Fil. Amp., 
0.25; Plate Volts, 90-180. 


Price $2.50 


Why save a few cents on tubes 
and ruin the performance of your 
receiver. CeCo Tubes are guar- 
anteed “best by test.” There are 
8 different types—one for every 
radio purpose. 


You can SEE the difference 
with €€ Tubes N 


Buy CeCo Tubes today and enjoy complete 
radio satisfaction. 


C. E. MFG. CO. 


702 Eddy St., Providence, R. I. 
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A-L 
VARIO- 
DENSER 


Also Used by 


ARTHUR LYNCH 


in the 


Improved 
Browning-Drake 
Hookup 


“I was really surprised at the fine 
adjustment I was able to get.” 
GLENN H. BrowNina 
also specified by 
GERALD M. BEST | 
Endorsed by 
PopuLaR RADIO LABORATORY 


Tested and approved by 
| . M. Wricox 
Prof. of Physics, Armour Institute 
of Technology 


VARIO-DENSER 


Results in easier tuning, more distance, 
volume and clarity ~ greater stability. 


N?? A slight turn obtains cor- 
Model N Tect tube oscillation on 
all tuned radio frequency circuits. Neutro- 
dyne, Roberts two tube Browning-Drake, 
McMurdo Silver's Knockout, eto., capacity 
range to 20-micro-micro farads. 

Price $1.00. 


! 


Mode 


Cockeday circuits 


CY’ with grid clips obtains the 
proper id capacity on 
filter and intermediate fre- 


quency tuning in heterodyne and positive grid 
bias in all sets. Capacity range: 
odel 00002 to .0001 MFD 
Model G-5—.0001 to .0005 MFD 


Model G-10—.0003 to .001 
Price $1.50. 


X-L PUSH POST 


Push it down with your 
thumb, insert wire, remove 

ressure and wire | 

eld. Releases instantly. 
Price 150. 
Push PostPanel permanently 
. marked in white on black in- 
sulatingstrip. In boxincluding 
soldering lugs, raising bushings 
and screws for mounting, etc. 
Price, $1.50 


U 


2422 Lincoln Ave. 
CHICAGO, ILL. 


Alla paratus advertised in this magazine has been tested and a 


from most electrical dealers. 


| suitable for that tube. 


HOV AC 


a, 
TRANSFORMER 


roved by POPULAR RADIO LABORATORY 


A SIMPLE TUBE REJUVENATOR 


Figure 3: The hook-up for the method used by Mr. Mitlag to restore 
the filaments of his vacuum tubes to good working condilion. 


A small 
resistance and a tube socket complete 


| the layout. 


All of this apparatus is placed on a 
wooden board. 

If the rejuvenator is to work with 
20l-a tubes, get a large-size socket 
The universal 
sockets available nowadays are suitable 
but other parts of the circuit will have 
to be altered in proportion. 

The resistance, R, should be 20 ohms, 
approximately, and. capable of carry- 
ing a little current without undue heat- 
ing. It may be short-circuited by 
switch S. This is the way I operated 
my 20l-a rejuvenator. 

The “run down” tube is placed in the 
socket, and the current turned on in the 
primary.’ The switch, S, is closed, and 
the full voltage of the secondary is ap- 
plied to the filament for a period of 


‘about 60 seconds. The voltage in the 


secondary should not exceed 15 volts 
for this tube. | 

Be careful to watch this short “flash” 
period. Then open switch, S, and leave 
the tube in circuit for at least three- 
quarters of an hour, for “ageing.” 

Of course, rejuvenation of this sort 
may not bring all tubes back to their 
first sensitivity, but a marked improve- 
ment will be noted in the tubes that are 
treated that have not suffered from an 
excessive filament voltage. 

—Harry M. Mita, Portland, Ore. 
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HOW TO PREVENT SHORT-CIRCUITS 


. Fiaurs 4: The addition of a series, 
cludes the neutralizing condenser wil 


How I Prevented 
Short-circuits in My 
Portable Receiver 


In my portable receiver, which is 8 
four-tube, neutralized radio-frequency 
affair, all of the apparatus was nees 
sarily crowded together. In fact, m 
spite of careful attention to: insulation 
and general layout of parts, I managed 
to short-circuit my “B” battery. 

Not only was this unfortunate from: 
financial standpomt, but it was difficult 


` to remove the swollen and sticky bat 


tery from the nice case which had beet 
provided for it. 

Upon a thorough examination of th 
circuit, I found that the defect was i 
the neutralizing condenser, which hac 
become broken and had short-circuited 
As anyone ean see, the “B” battery dis 
charged through the grid and plate coils 

I eliminated any possible: recurrenc 
of this accident by inserting a smal 
mica condenser with a capacity of abou 
0.001 microfarads in series with th 
neutralizing condenser (see Rig. 4). 1 
this way, if the first condenser goes, th 
second will prevent damage. 

The capacity of the extra! condense 
will not greatly affect the setting of th 
neutralizing condenser. In| fact, iti 
possible to place it in the cirevit of § 
neutralized circuit without the necessity 
of rebalancing it. 

—Eanru C. Breese, Providence, RI 


OO/MPO. FINEDCONDENSER 


R condenser in the line that in- 


reduce the voltage across the latter 


unit by one-half. 


All apparatus advertised in thts = has been tested and approved by PopuLAR RADIO LABORATORY 


Radio Cabinets 


Cabinets, Battery Tables, ` Speaker 


Tables, Consoles, or Highboys in striking 
designs, finished in rich tones of walnut, 
hand rubbed lacquer and highly polished. 
Color decorations in. ebony. 
antique glaze. 


Write for circular covering entire line 


Carvings 


| Model R-20 


The Model R-20 Cabinet is virtually 750 cabinets in 
one. No matter how often you change sets, the R-20 
will fit it. Inside dimensions, 834” high, 28” wide, 
134" deep (front to back). 


Medel R-20 Open Patents Pending 


The R-20 is easily adjustable to any size of panel 
fram 6" x 17” to 8” x 26”, and to any angle from 
vertical to 25 degrees sloping for slant-face sets. The 
drawet-tray feature allows ease of accessibility. 


Jobbers and Dealers write for discounts 


BLANDIN PHONOGRAPH CO., Inc. 
: Racine, Wis. 


It Delivers 
Full ‘‘B’’ Voltage 


B—BATTERY ELIMINATOR 


ates from lighting current like 

a er household appliances. Uses 

Raytheon rectifying tube. Furnishes 

smooth unfailing plate current with- 
out hum or vibration. 


Write the Manufacturer 
e 


COMPANY 
State and 64th Streets 
CHICAGO, U. S. A.. 
Makers of BURNS Speakers 
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u M 
Test Storage “A?” Batteries 
The New, Quick, Clean Way! 


This instrument tells at a glance: 
1. when the battery needs re- 
charging 
2. when the battery on charge 
has been charged enough 


It not only shows whether battery is capable of 
operating set, but also warns of approaching 
discharpe, Simple, nothing to get out of order, IS) 
accurate! 


vf ferling™= 


Here’ is the pact type battery charger 
with all modern improvements— 
for charging either “A” or “B” Batteries . 


You'll like its quiet, thorough way of chargin ing 
your batteries. Meter-equipped to show act 
rate of charge. Built according to latest bartery 
requirements, and bound to serve you faith- 
fully and lastingly. 


Price $18.00 ) 
14.00 without bulb 


THE STERLING MFG. COMPANY 
Dept. V Cleveland, Ohio 


Perrera 


THNTFNUONITOOOION00Q00000000N000000000088 Kz YPE Reidi 


A Radio Cabinet of Beauty and Elegance 
Direct to You at Lowest Cost 


Lid splined both ends to preron warping. 
Nickeled piano hinge—Full length. 

Nickeled lid support of artistic design. 
Anti-vibration cushion feet (not visible in cut). 
Edges of lid moulded to match bottom. 
Shipped securely packed in strong carton. 
ne pe Big stock ready. 
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Hardwood, Rubbed Solid Black 
Mahogany American 


Fin Walnut 
7x18x7% 
or 10 in. Soep $3.50 $5.00 
7x21x7} . 
or 10 in. cep 3.75 5.25 
7x24x7% Cee 
or 10 in. deep 4.00 5.50 
7x26x T% i 2 
or 10 in. deep 4.75 6.28 
7x28x7% 
or 10 in. deep 5.50 T. 00 
7x30x7% 
or 10 in. 8.00 
Add 25c. or “Eg rons plug. 


Coon WITH 


C. O. D. if % of 
price is sent with 


Hickory, C. 
Order express 
shipment, often 
cheaper than mail 
and much safer 
from damage. 

FREE WITH 
EACH CABI- 
NET a glued-up 
sock non-warp- 


-inch 
a BASEBOARD. 


THE SOUTHERN TOY COMPANY, INC Twonew styles justout 
Dept. N. HICKORY, NORTH CAROLINA Send for free catalogue 


J E 


P O e on E A ee ee Oe a A > 
EPa halen 
meas 
ete Buty uta}. 
fet DO 


000 0! 


The very nearly straight ‘curve’? of the new Jefferson 
*“Concertone” Sealed 2:1 audto frequency transformer 


assures fill capes ier of all notes—Jrom the lowesi' 


to the highest audible to human ears. 


See 


PO aana a AR cme ne 
x aaa S X Epo 


~ea Wore, 


hy the newest 


circuits use— 
JEFFERS 


ON 


(AL-2 SEALED) 


Concer ong 


O permit a good loud speaker to repro- 
.@ duce correctly all instrumental! tones, 
your transformers should cover the en- 


tire musical scale and deliver even ampli- . 


fication of every note. , 


Jeffersons have always been noted for these 
characteristics, which explains their exten- 
sive use in high grade receivers. Adoption 
of these new large-size Jefferson ‘“Concer- 


tone” transformers in latest circuits per- 


fected by prominent radio engineers, ‘offers | 
additional testimony that musically critical 
ears are fully pleased with Jefferson per- 
formance. (Used for a.f. amplification in 
New and Improved Browning-Drake cir- 
cuit designed by Arthur Lynch.) i 


Ideal for New Power Tubes 


Not only do they amplify all tones equally 
well and so eliminate “blasting” and distor- 
tion. They also increase sensitivity and im- 
prove distance reception. Furthermore, the 
extra large core and windings are heavily in- 
sulated throughout. As a result the Jefferson 
“Concertone” is one of the few transformers 
which can be used safely and continuously 
with the new power tubes. 


This heavy insulation also minimizes re- 
sistance between primary and core. The 
entire transformer is moisture-proofed by 
sealing it in a metal case (344” square by 
234” high—convenient for ‘“double-deck- 
ing.) o 


Dealers who carry the latest and best 
recommend Jefferson ‘‘Concertone” (AL-2) 
Sealed Transformers. Ifnot obtainable local- 
ly, we will ship direct upon receipt of price, 


$6 each. ' 

Write for Latest Literature 
Other Jefferson Guaranteed Products include: Famous 
Jefferson “Star” A.F. Transformers (134:1, 8:1, 6:1) 
$2.76; Jefferson Tube Rejuvenator, $7.60; Jefferson 


Tube Charger—heeps tubes full of “pep” without remov- 
ing them from set—85: Jefferson Tube Testers, $8 and $9. 


TAterature on requesi. 
LAN TS Mig. Co. 


AN 
RE $e 
Gd: of small transformers 
Na 


c. 
P 


Largest manufacturers 


508 SO. GREEN ST. agg 
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WHAT’S NEW IN RADIO 


Tuts department is conducted by Poputar Rapvio LasoratTory for the purpose of keeping 

the radio experimenter and the broadcast listener informed concerning the newest inventions 

and the approved developments in radio equipment. Only such apparatus as has been tested 
l and endorsed by the Laboratory is noted in these columns. 


A NEAT RESISTANCE-COUPLING UNIT 


Name of instrument: Resisto-coupler. 

Description: This unit comprises a bake- 
lite base upon which are mounted 
the spring clips for holding the 
resistors of suitable values and a 
coupling condenser of the molded 
bakelite type which is removable 
and interchangeable. The unit is a 
handy one and of very neat appear- 
ance. 


- Usage: In a vacuum-tube circuit as an 


audio-frequency interstage coup- 
ling unit. 


Outstanding features: Compact. Neat ap- 


‘pearance. Efficient. Interchange- 
able elements. 


| Maker: Micamold Radio Corp. 
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AN IMPROVED AC TUBE 


Name of instrument: McCullough AC 
tube. 

Description: This improved tube is a fur- 
ther development of the original 
AC tube. It contains a heater 
element that brings the tempera- 
ture of the cathode up to a point 
where filament emission is suitable 
for operation as a detector or am- 
plifier. The heater operates at a 
potential of 2.8 to 3 volts on 60 
cycles alternating current and 
outside of this the tube will func- 
tion with the same plate potentials 
as the standard DC tube. The AC 
tube, however, has a higher amplifi- 
cation constant than the standard 
DC tube. 

Usage: In a radio receiving set as a de- 
tector, amplifier or oscillator. 
Outstanding features: Operates without 

batteries on 110 volts AC. Rugged 
construction. | 
Maker: F.S. McCullough Co. 


Apparatus Approved by Popular Radio 


This list of apparatus approved by the PopuLar RADIO LABORATORY 
will be continued as a part of the WHAT'S NEW IN RADIO 
department until all instruments, parts and complete sets have been 
included. The listing is alphabetical by. manufacturer’s name and 
the installment in this issue includes only the letters R and S. 


AERIALS 


Balloon aerial (for amateur experimental pure 
poses only); Everett Scanlon 

Stranded braided antenna wire; Springfield Wire 
& Tinsel Co. 

"Key to the Air” cage antenna; Stafford Radio 


O. 
Subantenna; Subantenna Corp. 
Super-antenna; Super-Antenna Co. 


AUDIO-FREQUENCY TRANSFORMERS 


“Thorola” audio reproducing transformer; 
Reichmann Co. 
t Reliable” audio-frequency transformer; Roli- 
able Parts Mfg. Co. 
Rhamstine audio-frequency transformer; J. Thos. 
hamstine 
iMultistage Meloformer; Robertson-Davis Co. 


“Rubicon” audio-frequency transformers; Rubi- ` 


con Co. 

Samson” helical-wound transformers; Samson 
Electric Co. 

Giblin audio-frequency transformer; Standard 
Radio & Electric Co. 

“Siarr” Quality audio-frequency transformer: 
Starr Equipment Corp. 


BATTERIES 


“Robat” rechargeable wet B” batteries; Radio 
Robat Co. 
“B” batteries; Sidbenel Electric Co. 
Storage *'B” battery (wet); B. Hawley Smith 
Siorad a “B” and ‘CO batteries; Storad 
g. Co. , ; 


BATTERY CHARGERS AND RECTIFIERS 


Battery Chargers; P. C. Rumbold ' 

Storad "B" battery charger; Storad Mfg. Co. 

‘Syd radio storage *‘B’’ battery; Syd Radio Stor- 
age ‘'B”’ Battery Co. 


“B” BATTERY ELIMINATORS 


Dis-ton eliminator; Radio Products, Inc. 

Wilson B” radiopower unit; Radio Units, Inc. 

Raytheon plate-supply unit; Raytheon Mfg. Co. 

“Ford Beidler” Perpetual "B" eliminator; 
Romco Storage Battery Co. 


BINDING-POSTS 
Snap-On-binding-post; Snap-On Elec. Co. 


=, 


m™ CRYSTAL DETECTORS 


i 


eee 


Goldwhisker; Rep Radio Co. 
Roll-O crystals Roli-O Crystal Co. 


Ross radio ring; Ross Merchand Corp. of New | 


York 
R-U-F semifized detector; R-U-F Products Co. 
R-U-F “Rough Wonder” crystal; R-U-F Prod- 
ucts Co. 
Rusonite fired detector; Rusonite Products Corp. 
“Perfect” detector; S. A. M. Radio Co.» 
Silvertone crystal detector; Silvertone Crystal Co. 
Sensitive cartridge detector; Stafford Radio Co. 


DIALS 
“Tunc-Rite’ S L. F. dial; Radiall Co. 
Tiny-Turn vernier control; Radio Units, Inc. 
= “Rathbun”? S. L. F. converter; Rathbun Mfg. 

Co., Inc. 

Hemco dials; Geo. Richards & Co., Inc. 

Visidials; Harold M. Schwab, Ine. 

Stasco vernier dial; Sheffield Trimming & 
Stamping Co. 

Unisersal vernier dial; Silver-Marshall, Inc 


FIXED CONDENSERS 
Sangamo bypass condensers; Sangamo Electric 
0 


Sangamo mica fixed condenser; Sangamo Elec- 
tric Co. 

Built-up mica condensers; Chas. Schindler 

Fized condenser; Stafford Radio Co. 


GRID-LEAKS AND RESISTANCES 
Noita variable grid-leak; Radio Foundation, 
c. 


HEADPHONES 
Randolph special headphone;. Randolph Radio 


rp. : 
“Royalfone’’ headset; Royal Electrical Labor- 


atories 
“Deteau Gold Seal’ headset; Stanley & Patter- 
son 


INSULATORS 
Viros glass antenna insulator; Radio Products 
0. 


JACKS 


Saturn jack; Saturn Mfg. & Sales Co., Ino. 
ao” anti-capacity jack; Sharpe Spark Plug 


KITS 


Vir Bren kit; Radio Instrument Co. 

“B” battery eliminator kit; Radio Television Co. 
“Raren” superheterodyne kit; Raven Radio, Ine. 
Rubicon kit: Rubicon Co. 

Samson Super-Kit; Samson Electrie Co. 

ge Luze neutrodyne kii; Harold M. Schwab, 


Cc. 
Shamrock tuned-radio-frequency kit; Shamrock 
g.Co . 
Silver superheterodyne kit; Silver-Marshall, Inc. 


LIGHTNING ARRESTERS: 


Anchor lightning arrester; Radio Receptor Co. 
Simplex lightning arrester; Simplex Radio Co. 


LOOPS 
Fiat back-wound loop; Radio Appliance Lab- 


oratory . 
sore pepad loop aerial; Radio Association of 


erica - 
Duo-Spiral folding loop; Radio Units, Inc. 
Hemeo 18-inch loop aerial; Geo. Richards & 


. Ine. ; 
Ritter loop aerial; Ritter Radio Corp. 
Volumaz loop; Scott & Fetzer Co. 
Hezloop; R. B. Scribner Co. 
Table type loop; Signal Electric Mfg. Co. 
Bracket type loop; Signal Electric Mfg. Co. 
pare collapsible tapped loop; Silver-Marshall, 
c. 


LOUDSPEAKERS 


RCA Loudspeaker, model 100; Radio Corpora- 
tion of America 

R. F. I. Speaker; Radio Foundation, Inc. 

Radiolamp loudspeaker; Radiolamp Co. 

Music Mirror; Radio Panel & Parts Corp. 

Radio vase; Radio Vase Co. 

American Bell loudspeaker; Randolph Radio 


Corp. 

Thorola loudspeaker; Reichmann Co. 

Thorophone loudspeaker; Reichmann Co. 

Remo Trumpet; Remo Corp. 

“Royalfone’’ loudspeaker; Royal Electrical Lab- 
oratorics 

“Saal” Soft Speaker; H. G. Saal Co. 

Sheltone loudspeaker; Sheltone Co. 

Complete parts for cone loudspeaker; Scientific 
Radio Laboratories : 


MISCELLANEOUS ACCESSORIES 


“Radeco” safety fuses; Radio Equipment Co. 
Step-down transformer; Radio Foundation, Inc. 
Rajak? snap terminals; Rajah Auto Supply 


“Rajah” radiator ground; Rajah Auto Supply 


Rhamstine electric solder set; J. Thos. Rhamstine 
Safe-Guard insulation; Safe-Guard Insulation 


O. 

Salum Connector; Saturn Mfg. & Sales Co., 
c. 

Battery clips; Er Sherman Co. 


“Sherman” rigid battery connector; H. B. Sher- 
man Co. ; l 
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— The Thrill 
of Building Your Own! 


OU can't build automobiles ona kitchen table. If you could, 
they'd be home-built by the thousands. 
Dependable Radios are being built at home by many 
thousands. | 
You, too, can build your own set. 
The thrill of building your own Radio, of making your own creation 
work and work well! ! 
There is no cooked-up enthusiasm or inspirational bunk in this idea. 
It is real The writer of this advertisement has experienced it. The manu- 
facturer knows it. That is probably why he went into Radio. 
The distributor and the dealer know it. 
We all shall know it again and again,—new and real each time,— 
keeping abreast of an ever unfolding art,—keeping ahead of the finished- 
set mass-production,—building Radio ourselves. , 


The GENUINE NATIONAL BROWNING-DRAKE 
RADIO-FREQUENCY TRANSFORMERS 


With their scientifically computed coil-constants,—product 
of research of G. H. Browning and F. H. Drake at Harvard 
University. Their theoretically correct space-wound enamel 
wire coils withstand rough handling; without alteration of 
characteristics, —yet tests show lowest R.F. resistance recorded 
for coils of this type. Their simple supports make them units 
with their “Equicycle™ Condensers, yet hold them far enough 
away to prevent absorption losses or increase their resistance, 

The BD-2B unit shown above contains alsoa NATIONAL 
“Equicycle” Condenser for accurate and well-spaced tuning; a 
NATIONAL Velvet-Vernier Dial, Type B, for utmost ease 
and precision of tuning control. 

These NATIONAL Radio products, with the NATIONAL Impedaform- 
ers, Type B, for the audio-amplifier, and the required sockets, rheostats, panels, ` 
wire and accessories,—may be put together EASILY by you into a modern 
receiving-set:—Sensitive to distant signals, selective in its separation of closely 
spaced stations, capable of lifelike, faithful reproduction,—simple to operate. 

Be sure you get genuine NATIONAL Products. 


Send for our Bulletin No. 110-PR 


NATIONAL COMPANY, Inc. 
W. A. Ready, Pres. 


Engineers and Manufacturers 
110 Brookline Street | Cambridge, Mass. 
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The Cushion Base tube is 
a Van Horne development 
manufactured only by the 
Van Horne Company under 
patents pending to J. S. 
Van Horne. A variety of 
tube types in both the Van 
Horne Selected and Certified 

' brands are manufactured all 
of which are uncondition- 
ally guaranteed, 


——say those 
who use 
the Cushion 
Base Tube. 


HEIR use in your set will elimi- 


| nate 


smooth out reception—and give that 
fullness and clearness of tone that you 
have always desired. l 

Put a set of Cushion Base tubes in 
your set and note what an improve- 
ment the soft sponge rubber cushion 
makes. 


microphonic trouble—will 


! 


Order a set from your dealer today. - 


THE VAN HORNE COMPANY, Inc. 
801 Center Street, FRANKLIN, OHIO ~ 


Mount Your Browning-Drake 
on this Pausin Radio Panel 


Mounting is all you 
The Pausin 
Bakelite Panel is cut, ~* 
drilled and decorated Bea 


Ready 
Drilled 


and `- 
utifully 


especially for use in Decorated 


building the Improved 
Browning-Drake Re- 
ceiver. | 


Both the genuine 


Price: 


Only 
$7 50 


Bakelite panel and its ex- 


quisite gold decorations. 


are guaranteed impervi- 
ous to moisture. No 
matter how long it re- 
mains in use the Pausin 
Panel will not warp or 
otherwise lose its shape. 
And the lustre of its 
finish lasts indefinitely. 


EOE OMS ETE AULT Unis 


Pausin ENGINEERING COMPANY 


Makers of the Pausin Octacone 
427-739 Frelinghuysen Ave. 


Newark, N. J. 


a eatension connecter: H. B. Sherman 


Steinite interference eliminator; Steinite Labs. 
Steinmetz amplifier Jor crystal sels; Steinmetz 


Wireless Mfg. Co. 
' Lastite (soldering terminals); Wm. Stevens Co. 
PANELS 


Insuline panels; Radio Panel & Parts Corp. 

Bakelite radio panes: Starrett Mfg..Co. 

Spalding Bakelite-Duresto; Spaulding Fibre Co. 
no. 


PHONE PLUGS 
Saturn jemala plug; Saturn Mfg. & Sales 
O., Inc. 


PHONOGRAPH ATTACHMENTS 
Super-Power unit; Radiolamp Co. 
CA oroe phonograph attachment; Reichmann 


o. a 
Rhamstine victorphone; J. Thos. Rhamstine 
Rhamstine needlephone; J. Thos. Rhamstine 
Royalfone unit; Royal Electrical Laboratories 


RADIO CABINETS 
Radio desk; Robbins Woodworking Co. 
Radio tables; Salisbury Bros. Furniture Co. 
Radio cabinets and furniture; Southern Toy Co. 


Glass cabinets; Steffen Glass Cabinet Co. 


RADIO-FREQUENCY TRANSFORMERS 
Vir-Bren transformers, Radio Instrument Co. 
Reliable radio-frequency transformers; Reliable 

Parts Mfg. Co. - 
Remler 


Intermediate-frequency transformer; 
Radio Mfg. Co. 
Rubicon radio-frequency transformer; Rubicon 


0. . 
Sangamo R. F. transformer; Sangamo Electric 


0. 
Charted transformers; Silver-Marshall, Inc. 
nee tuned output transformer; Silver-Marshal 


0. 

Giblin radio-frequency transformer; Standard 
Radio & Electric Co. 

' Summit toroidal transformer; Summit Radio 


Mfg. Co., Ine. l 
Matched superheterodyne transformer; Sypher 
g. 0. 
Uliradyne transformer; Sypher Mfg. Co. 


RECEIVING SETS 
Radiola receivers; Radio Corporation of Amer 


ica 

Tuned-radio-frequency receivers; Radio Fre- 
quency Labs., Inc. _ : 

R-212 receiving set; Radio Service Laborator- 


ies 
Echophone receivers; Radio Shop 
Randolph 5-tube set; Randolph Radio Corp. 
American Radynola; Randolph Radio Corp. 
Thorola Islodyne receiver; Reichmann Co. 
Tone-A-Dyne receiver; Resas, Inc. 
ieehordeons” receiver; Richardson Radio, 
no. 
Ritter crystal receiver; Ritter Radio Corp. 
Apollo receiver; Rix Radio Supply House, Inc. 
S-C receiver; S-C Merchandising Co. 
Brunswick De Luxe Ambassador receiver; Har- 
old M. Schwab, Inc. a 


Thermiodyne radio receiver; Shepard-Potter’ 


Co., Ine. 

“Shepco” “All Purpose’ receivers; Shepard- 
Potter Co., Ino. 

Silver superheterodyne receivers; Silver-Marshall 


o. 

Silverset receiver; Sliverset Radio Co. 

Simplez SR receivers; Simplex Radio Co. 

Standardyne radio sets; Standard Radio Corp. 

Giblin radiocar receiver; : Standard Radio & 
Electric Co. i , 

7-tube superheterodyne receiver; Stanwood Elec- 
tric Specialty, Inc. , 

Steinite receiver; Steinite Laboratories 

Stromberg-Carison No. 601 neutrodyne receiver; 
Stromberg-Carlson 


RHEOSTATS — 
‘‘Amperite” self-adjusting rheostat; Radiall Co. 


SOCKETS AND ADAPTERS 
Mounting sockets; Radio Instrument Co. . 
Remler socket; Remler Radio ee Co. 

Hemco standard socket; Geo. Richards & Co., 


Ino. 

AU Babee socket for UX tubes; Silver-Mar- 
shall, Inc. 

Silver 5-gang 199 socket; Silver-Marshall, Inc. 


SWITCHES | 
Saturn battery switch; Saturn Mfg. & Sales Co., 


Ine. 
‘t Radjo” switch; Sharp Plug Co. 


TESTING INSTRUMENTS 
Reliable battery tester; Reliable Parts Mfg. Co. 
Kant Stick hydrometer; Scranton Glass tru- 
ment Works, Inc. 
Ayanbee hydrometer; Scranton Glass Instru- 
ment Works, Inc. 


TOOLS AND EQUIPMENT 
Combination radio pliers; The Rance Corp. 
paso ller and battery carrier; Reliable Parts 
g. ©. 
Samson electric soldering iron; Samson Cutlery 


0. 
Berna;d hand-vise pliers; Wm. Schollhorn Co. 
oan radio Bebek oe coors roel Co. 

niversal coil winding machine; Speci uto- 
matio Machine Co. ” Á 
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Spintite wrenches; Stevens & Co. 

Stevens speed-up tools; Stevens & Co. 

Stevens combined drill and countersink; Stevens 
z Co. 

eas panel cutter and bezel beader; Stevens & 
O. 


TUBES 
Atlas tube; R-S-K Co. 

RCA Duo-Rectron tube; Radio Corporation of 
America . 
RCA Uni-Rectron tube; Radio Corporation of 

America 
UX and WX tubes; Radio Corporation of 
America 
Blo-Pruf vacuum tube; Radio Equipment Co. 
R. F. I. radio tube; Radio Foundation, Inc. 
‘t Ravac” tube; Ravac Co., Inc. 
** Raytheon” tube; Raytheon Mfg. Co. _- 
SERION tubes; Schickerling Products Mfg. 
o 


Sonatron tube; Sonatron Tube Co. 
Aerodyn tube; Star Enginecring Co. 
Comet tracuum tube; Summit Radio Co. 
Supertron radio tube; Supertron Mfg. Co. 
Sylvania tubes; Sylvania Products Co. 


` TUBE REJUVENATORS 
Remo Reactivator; The Remo Corp. 
Rhamstine tube booster; J. Thos. tine 


TUNING INDUCTANCE UNITS 

REL low-loss wave coils; Radio Engineering 
Laboratories : 

Lopez low-loss tuner; Radio Engineering Lab- 
oratories ` 

Doubletoroid coil; Radio Foundation, Ino. 

Vir Bren oscillator coil; Radio Instrument Co. 

Vir Bren antenna coil; Radio Instrument Co. 

“R. P. C.” variometer; Radio Products Co. - 

“R. P. C.” variocoupler; Radio Products Co. 

‘“' Receptrad ’’oscillo-coupler; Radio Receptor Co. 


‘*Receptrad”’ filter coupler; Radio Receptor Co. . 


Andrews paddle wheel coil; Radio Units, Ino. 
Variometer; Raven Radio, Ine. 

Variocoupler; Raven Radio, Ino. 

t Thorola’’ low-loss doughnutcoil; Reichmann Co. 
Coupling unit; Remler Radio Mfg. Co. 
Variometer; Ritter Radio Corp. 

Samson oscillator coupler; Samson Electric Co. 
Samson R. F. choke coil; Samson Electric Co. 
Sangamo oscillator coil unit; Sangamo Electric 


oO. 
Ray coils; R. C. Schoonhoven 

Variocoupler; Shamrock Mfg. Co. 

**Radjo"’ 180° low-loss tuner; Sharpe Spark Plug 


Co. 
“*Shepco”’ all-wave coupler; Shepard-Potter Co., 


Inc. 
Sickles diamond-weave inductance coils; F. W. 
Sickles Co. 
Sickles variocoupler; F. W. Sickles Co. 
Sickles tuned transformer coil; F. W. Sickles Co. 
Knockout coil; F. W. Sickles Co. 
area coils for Roberts’ circuit; F. W. Sickles 


Oo. 
Sickles coils for Craig reflex; F. W. Sickles Co. 
Silver coupling unit; Silver-Marshall, Inc.’ 
Silver oscillator coupler; Silver-Marshall, Inc. 
Interchangeable coils: Silver-Marshall, Inc. 
Simplex DX tuner; Simplex Radio Co. 
Simpler variocoupler; seer ae Radio Co. - 
Oscillating coil; Sypher . Co. 
Tuning Coil: Saker Mfg. Co. 


VARIABLE CONDENSERS 
Bi P. C.” tariable condenser; Radio Products 
o. 

‘“‘Rathbun” condensers; Rathbun Mfg. Co , Inc. 

Samson uniform-frequency condenser; Samson 
Electric Co. 

Signal pinal cam condenser; Signgl Electric 
Mfg. Co. 

Silver compensating condenser; Silver-Marshall 


Inc. 
Silver low-loss condenser; Silyer-Marshall, Ino. 


WIRE , 
Loop, Litz and colton covered wires; Ross 
Antenna Co. i 


A DOUBLE PURPOSE UNIT 

Name of instrument: Combination grid- 
leak and condenser. 

Description: In this unit the qualities of 
resistance and capacity are com- 
bined to produce a small inter- 
changeable unit that will serve in 
place of the usual grid-leak and con- 
denser in a radio receiving outfit. 

Usage: In a radio receiver as a grid con- 
-denser and grid-leak for the detector 
circuit. 

Outstanding features: Simplicity of design. 
Compact. Interchangeable. 

Maker: Daven Radio Corp. 


st Xo) S 
) a "STORM LONEN 
LIBR RAC ere 


Each flash of lightning subjects 
your radio set to damage unless a 
highly sensitive arrester is used. 


For over 20 years noted engineers have insisted 
on Brach Arresters for protecting railway signal 
systems and radio instruments because they 
have found them to be the most sensitive, the 
most reliable arresters obtainable. 


Today every Brach Arrester is backed by a $100 
guarantee.. Play safe! Accept no substitutes. 
Insist on a Brach. 


i 


Listed By National Board of Fire 
Underwriters Under Reexamination Service 


OTHER BRACH RADIO PRODUCTS 


j Complete Aerial Outfits 
Shockproof Radio Plugs 


Extension Cord Connectors 
Brach-Stats,  Solderall 
Electric Soldering Irons 


L. S. BRACH Mfg. Co. 


Newark, N. J. 


Page 393 


Page 394 


PA ee eee 


The Improved 
BROWNING-DRAKE 


National coil and variable condenser of the 
Antenna Tuning Unit, coupling coils 
and varlable condenser of,the Detector 


Tuning Unit....... ib ese wae esas os $22.50 
1 Jefferson concertone transformer........ 6.00 
1 Thordarson filter choke............220. 5.00 
1 Tobe condenser, 4 mia. E EEE 3.75 
1 Sangamo fixed condenser, .002 mfd....... .50 
1 Sangamo fixed ey .006 mfd.. .85 
1 X-L variodenser, type N........-0.e00- 1.00 


3 Lynch metallized r Seasons: 1 meg...... ` 2.25 
§ Benjamin UX sockets........0......200. 3.75 
1 Lynch metallized resistor, .5 megohms.. .50 
1 Lynch metallized resistor, 6 megohms..... 50 
IMPROVED RAYTHEON POWER-PACK 
1 Raytheon tube..............-.2000000- $ 6.00 
1 Donean transformer, No. 509........... 7.00 
2D an choke colls, No. 514............ 0.00 
1c enser Corporation combination con- 

denar 2 units of .1 mfd, each.......... 1.25 
1 Condenser Corporation multiplo conden- 

ser, five ualtg of 2,2,8, 1 and 4 mfd. 

respectlvely ... ccc cece wee cece 2 
1 Airgap socket. ........-0-e cece cree caee 75 
1 Bradleyohm No. 10—10,000 ohms. -- 2.00 ` 
1 Bradlcyohm No. 25—250 .000 ohms.. REAN . 2.00 
1 Bradleyunit resistance, 7, 500......:.... 75 
1 Electrad resistance mounting rere a ES .25 
1 Hardwood base..................0200- -35 
1 Composition binding post strip.......... 25 
1 Pair small brass brackets............... -10 

Totala esis eee hee Reet kd $42.70 


COCKADAY LC-26 KIT 
1 General Radio variomater, with rheostat 


ENOD coc ck ee N are ce 6 .30 
1 Genaral Padio rheostat, type, with rheo- P 
1 Presision Otalora ol a 5.50 


KIT SERVICE CO. 


business of the Precision Coil 
are guaranteed in ai ii and material. 


Patented 


i 


SLT 


209 Centre Street 


The Kit Service Com any, has purchases the kit 
ow] Inc. All 


| 
| 
| 
| 
| 
| 
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| 
| 
| 
| 
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METRALIGN 


(STRAIGHT LINE 


Lynch metallized hee .025 muzvhms; 


and .09 megohmB.............ccee00% $1.50 
1 Brach-stat, with mounting.. s... 1.00 
1 Frost Gem-Jar..... wwe eter eee ee 25 
1 Carter Battery switch................ 65 
2 Tait brackets..........0...20 cece wc eee 2.00 
1 Sangamo fixed condenser, .005 mfd. with 
grid leak CPS: ci ipa kee vee a owes we A 
2 Small brass brackets................... . 20 
1 Antenna connection aok: irene alae .15 
1 Battery connection block .............. 25 
1 Decorated bakelite Say 8 by 22inches.. 7.50 
1 Corbett genuine walnut cabinet.... ..... 15.00 
TOO) oo. ceteessnewevisas sek cao ses $78.50 
1 Amsco special double unit condenser No a$ 
1 Micamold fixed condenser, .00015 mfd... .35 
1 Micamold fixed condenser, .00025 mfd... . .35 
2 Daven resisto-couplers .1 mtd. condenser 
concealed in base.. 3.00 
1 Amertran DeLuxe transformer, first stage. 10.00 
Bradieyieni, ¥ to 10 meg............... 1.85 
3 Bradleyuni ts, % megohm....6..--.-.-0080 2.25 
1 Bradleyunit. ká megonm is aa eaan Gea .75 
3 Amperites NO. 18.......sosssoosesesnse 3.30 
1 Amperite No. ‘112 EA E ta iavakevatel sr eacd-tiatsCy 1.10 
& Benjamin rockets.........-. cc cee eceee 5.00 
1 Carter single-circult jack................ 70 
2 Carter jack switches...............-... 2 
8 Bby binding ponta EE Mate ee 1.20 
1 Fynur vernier dial.............:.e0e200 
1 Universal decorated panel, 8x22 inches.. 7.50 
Blueprints. ........0c.c cc cnc ecceccscces 1.00 
4 Small brass brackets.... ............ 
1 Antenna connection. 1x2 monos aN are 
1 Battery connection block.. 1.75 
2 e brass brackets. .......ssnsesass 
Solid Walnut Cabinet Sodiacaae oes +. 15.00 
Totali isnt whee 8S Steet ews CASO $79.90 


: NEW YORK 


kits CHo 


How often have you 
wished you could un- 
scramble that station 
mixup when you 
wanted to get a par- 
ticular program? 
There is only one way 
to do it. 


. For the old condensers 
- inyour set substitute 


TUNING) 


METRALIGN SLT is the only condenser that eliminates the 
tuning faults of old type condensers by evenly distributing and 
spreading out all stations, no matter on what wave length—low, 
intermediate or high—over the entire dial, so that the stations 
you want can be easily and quickly tuned in without jamming or 


interference. 


FREE We have prepared a very useful booklet, written in oyday language, covering 


everything you want to know about condensers. 


t's FREE—W.: Ite for it. 


GENERAL I NSTRUMENT CORP. 


Man ufacturers of “Bureau of Standards” Variable Primary Condensers 


477 BROADWAY, 


NEW YORK CITY 


_ Makes Any Set a New Set—In 15 Minutes 


= 


Name of instrument: 


owe ee eed cy eee cee fe pe ee ee oe Gees ee ee ee ee ee ‘es ee 2 
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A WORTHY SLF CONDENSER 


Straigh t-line-fre- 
quency-variable condenser. : 


Description: This instrument is con- 


structed with specially designed rotor 
and stator plates for producing 
straight-line-frequency tuning. In 
other words, the capacity is varied at 
such a rate that frequency change is 
uniform at either end and throughout 
the divisions of the dial. This 
eliminates crowding of the various 
stations that are transmitting on the 
higher frequencies as is usual with an 
ordinary straight-line-capacity con- 
denser. The instrument is furnished 
with metal-end plates and genuine 
clear bakelite insulation. The shaft 
has an adjustable tension for obtain- 
ing the proper smoothness of opera- 
tion without having the rotor slip 


' during tuning. 
Usage: In any radio-frequency circuit for 


tuning. 


Outstanding features: Efficiency. Novel, 


compact design. Straight-line-fre- 
quency tuning. Elimination: of 
crowding of high frequency stations 
on the dial. 


Maker: Davidson Radio Corp. 


ANOTHER TUNING UNIT 


Name of instrument: Three-circuit tuner 


coll. 


Description: This unit, which contains 


three sets of coils, is mounted on two 
bakelite rings that in turn carry the | 
two fixed coils and the signal rotating 
tickler coil. The windings themselves 
are supported on glass rods that run 
from one set of bakelite rings across to 
the other bakelite rings. Terminals 
are brought out to binding posts for 
the three sets of winding, making six 
terminals in all. The lower set is the 
primary, the middle one is the sec- 
ondary and the top rotating winding 
is the tickler. 


Usage: In a three-circuit tuner as coupling 


inductances. 


Outstanding features: Compact design. 


Efficient type of winding. Neat ap- 
pearance. , Easy to operate. 


Maker: Bruno Radio Corp. 
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A SHIELDED RADIO-FREQUENCY COIL 


Name of instrument: Radio-frequency 
transformer. l 

Description: The coils in this unit are small 
in diameter and are wound with bare 
wire on a slotted cylindrical form. 
This construction makes it possible to 
manufacture a coil of uniform in- 
ductance and uniform distributed 
capacity. The metal shield, which is 
in the form of a rectangular box, is 
spaced sufficiently from the coil itself 
to reduce any currents to a minimum 
and at the same time to produce full 
electrostatic shielding. 

Usage: In a radio-frequency circuit as an 
interstage coupling device. 

Outstanding features: High L/R. Com- 
pletely shielded. Neat appearance. 

‘Maker: Cribben Radio Corp. 
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NOVEL CONDENSER DESIGN 


Name of instrument: SLF condenser. 
Description: In this instrument, the rotor 
plates , which are cut ina special cross- 
section to provide straight-line-fre- 
uency tuning, are mounted on a 
shaft with a single bearing. The 
stator plates are mounted on a block 
of isolantite, which is known for its 
high efficiency as an insulating mate- 
rial. The design of this unit is radical 
and the efficiency from an electrical 
standpoint is high. Both terminals 

are brought out to soldering lugs. 
Usage: In any radio-frequency circuit for 
producing straight-line-frequency tun- 


ing. 
Outstanding features: Compact design. 
High efficiency. Ease of mounting on 
panel. Straight-line-frequency cir- 
cuits of metal cannot corrode. 
Maker: Pacent Electric Co., Inc. 


“Plug-In B” 


ik S-M type 650-B “Plug-In B” has the highest 
power output of any commercial supply set. This 
is the only type that will supply 300 volts with sufficient 
current to operate not only the UX-210 power amplifier 
but a whole receiver as well—“*A”™, “B” and “C” 
power to an entire receiver including power amplifier 
stage. This is because of its generous design and the 
absolutely new Clough filter principle that leaves no 
trace of hum with the best of amplifiers. Completelv 
assembled and wired $39.50. 


The 220 and 221 
Audio Transformers 


Unconditionally guaranteed to give truthful and 
life-like reproduction—or your money back. Big— 
husky—solid, they usher in a new principle in audio 
equipment—the falling high frequency characteristic 
that means no hiss or noise—and quality that is really 
a revelation. The 220 Audio and 221 Output Trans- 
formers are designed for the new power tubes as well 
as present day tubes. And remember these trans- 
formers are unconditionally guaranteed to give satis- 
faction and they will be found to be a marvelous im- 
provement in any set in which they may be installed, 
Price $6.00. 


631 Stage Shield 


The S-M type 631 stage shield is in an aluminum 
case 71⁄4 x5 x 334 inches pierced for a condenser, 
coil socket, tube socket, choke, bypass condenser and 
lead wires. It opens at the bottom allowing easy 
wiring, yet the top seals it tightly from outside inter- 
ference. A unit that will allow you to keep in step 
with the latest engineering design of individual stage 
shielding. | Price $2.00. 


“The Secret of Quality” 


This booklet contains laboratory data never 
before available even to many manufacturers. It 
is the only authoritative treatise on all types of 
audio amplification, written in non-technical 
language, ever published. roc is the price of 
Stage Shield this 96 page book. Ask your dealer for a copy. 


SILVER-MARSHALL, Inc. 


844 West Jackson Blvd. 
CHICAGO, U. S. A. 
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ORDARSON 


POWER AMPLIFICATION 


and - 


B-SUPPLY 
From the A. C. LINE 


Force a car up a steep hill and the 
engine knocks. Force a radio set 
and the quality becomes ragged and 
the reproduction distorted. 


Faithful reproduction of the 
deeper bass tones requires a con- 
siderable expenditure of electrical 
energy,—more, in fact, than the 
vacuum tube of the average receiver 
can handle. 


A power amplifier built with 
Thordarson transformers and 
chokes uses larger capacity tubes 
and reproduces the heavier, more 
vibrant tones with undistorted qual- 
ity and volume. 


Operates from the light circuit 

B-supply for entire receiver 

No controls. Requires no ad- 
justment 

Uses larger capacity tubes 


TRANSFORMER R-198 supplies 
500 V. plate and 7% V. filament 
for UX 210 tube. Price $12.00 


30 Henry Choke R-196, 70 M.A. 
capacity for filter circuits. Also 
used in Improved Browning- 
Drake receiver. Price $5.00 


Write for circulars 


THORDARSON 


ELECTRIC MFG. CO. 
5 W. Huron St. Chicago, III. 


Transformer Specialists Since 1895 
WORLD'S OLDEST AND LARGEST 


EXCLUSIVE TRANSFORMER MAKERS 


The obverse of the medal; this original 
is two-and-one-half inches in diameter. 
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The reverse; the name of each recipient 
will be engraved in the space provided. 


THE POPULAR RADIO 


O every radio amateur, to every ama- 

 teur experimenter and broadcast lis- 
tener, who 1s instrumental in alleviating 
human suffering or’ saving human life, 
directly through the medium of radio, 
recognition will hereafter be extended in 
the form of a medal that shall be known 


as “The.Popular Radio Medal for Con- 


spicuous Service.”: This medal is unique 
within the realms of radio in that it shall 
be awarded, not for scientific achievement 
or invention, but for service to humanity. 

To insure a fair and unbiased consideration of 


all claims, a Committee of Awards has been ap- 
pointed that includes five distinguished citizens 


-of international fame. To assist this Committee 


of Awards, an Advisory Committee has been ap- 
pointed that numbers among its members some 
of the most eminent citizens of the United States, 
including representatives of many of our most dis- 
tinguished institutions. 

The conditions under which the medal will be 
awarded are here specified: 


1. The medal shall be known as the Popular 
Radio Medal for Conspicuous Service. 

2. The medal spall be awarded, without discrimi- 
nation as to sex, age, race, nationality, color or 
creed, to those radio amateurs, radio experi- 
menters, broadcast listeners and other non- 
professionals through whose prompt and eff- 
cient action radio is utilized to perform an essen- 
tial part in the alleviation of human suffering or 
in the saving of human life within the terri- 
torial confines of the United States and its pos- 
sessions, or in the waters thereof. 

3. The medal shall be awarded by a Committee 
of Awards that shall not exceed five in num- 
ber. No member of this Committee shall be 
‘an employee, officer or stockholder of POPULAR 
Rapio, Inc., nor shall any such employee, 
officer or stockholder have a vote in the de- 
liberations of the Committee. 

4. An advisory Committee, which shall cooperate 
with the Committee of Awards and which shall 
be particularly charged with the responsibility 
of making recommendations for awards of this 
medal, shall be made up of men and women who, 
because of their interest in the public welfare or 
because of their connection with institutions 
that are consecra tb public service, are in 
positions to bring to the attention of the Com- 
mittee of Awards the exploits of candidates who 
are within their own special fields of activity. 

5. The medal will be awarded for services rendered 

since Armistice Day, November 11, 1918. 

. Recommendations for awards may be submitted 
to the Committee of Awards at any time and 
by any person. Every recommendation must 
contain the full name and address of the candi- 
date, together with a detailed account of the 
accomplishment on which the proposed award is 
based, and must be accompanied by corrobora- 
tory evidence from persons who have first-hand 
knowledge of the circumstances and whose 

` statements may be verified to the satisfaction of 
the Committee of Awards. , 

7. The medal will be awarded to as many indi- 
viduals as qualify for it and at such times as 
the Committee of Awards may authorize. 

8. All considerations not specified herein shall be 


(=) 


left to the discretion of the Committee of ` 


Aw ; et a . 
All communications to the Committee of Awards 


_ .. mau be addressed to— 2 


Medal for Conspicuous Service 


The orao the Committee of Awards, Popu- 
‘LAR Rapio Medal for Conspicuous Service, 627 
West 48rd Street, New York. 


The Committee of Awards 


Hrmam Percy Maxm, President of the American 
Radio Relay League. 
F.:W. ALEXANDERSON, Chief Consulting Engineer 
of the Radio Corporation of America. 
MAJOR GENERAL CHARLES McK. SALTZMAN, 
Chief Signal Officer of the Army. 
REAR ADMIRAL W. A. Morretr, Chief of the Bu- 
reau of Aeronautics, U. S. Navy. 
Dr. Jonn H. FINLEY, publicist and journalist. 
Secretary: Dr. E. E. Free, 627 West 43rd Street, 
New York. e 


Advisory Committee 


SENATOR James W. WADSWORTH, JR., of New 


or. ° © 

Hon. Joun Barton PAYNE, Chairman, American 
Red Cross. 

ADOLPH LEWISORN, Publicist. 

Jupan BEN S. Linpsay, of the Juvenile and Family 
Court, Denver, Col. 

Dr. J. McKEEN ČATTELL, Past President, Ameri- 
can Association for the Advancement of Science. 

Dr. J. H. DELLINGER, Past President, Institute of 


Radio Engineers. 
Farupy Osaoop, Past President, American Institute 
of Electrical Engineers. i 
C. E. GRUNsKY, Past President, American Society of 
Civil Engineers. 
Dr. Darron C. MILLER, President, The American 
Physical Society. 
L. ABBOTT, President, the American. Society of 
Mechanical Engineers. 
W. J. HoLLAND, President, Carnegie Hero Fund 
Commission. 
SroHes K. Buraess, Director, Bureau of Stand- 
ards. 
Corin H. Lrvinastons, Past President, Boy Scouts 


- of America. 

DANIEL C. BEARD, Chairman, National Court of 
Honor, Boy Scouts of America. 

Miss SARAH 
Scouts. 

Dr. W. D. Haaaarp, President, American Medical 
Association. 

K. A. BICKEL, President, United Press Association. 

ae Cooper, General Manager, the Associated 

ress, 

H. P. Davis, Vice-President, Westinghouse Electric 
& Manufacturing Company. 

Dr. VERNON KELLOGG, General Secretary, National 
Research Council. 

Jesse Lync WILLIAMS, Past President, Authors’ 
League of America, 

PrRoFEessoR GEORGE B. Prearam, Dean of the Faculty 
of Applied Science, Columbia University. 

Prorsessor H. H. Susipon, Professor of Physics, 
New York University. 


Lovisa ARNOLD, President, Girl 


Wm. Haw Ley ATWELL, Grand Exalted Ruler, Order | 


of Elks. 

PROFESSOR Epwin B. Wrson, Harvard University, 
National Academy of Science. 
E. Harkness, Vice-President, American Tele- 
phone & Telegraph Company. 

Wiituiam L. SAUNDERS, President, United Engi- 
neering Societies. 

Cou. J. R. McQuiaa, Commander, the American 
Legion. 

JoHn R. Moss, President, Kiwanis International. 

W. D. TERRELL, Chief Supervisor of Radio. Depart- 
ment of Commerce, Washington, D. C. 
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best answers to this question. For details turn to page 413. 
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Now This Super-fine Reproducer 
erm: Oniy 22 


at half the usual price. Develops low and 
high tones completely, broadening range, 


releasing hitherto muffled notes. Makes the 
set more enjoyable. 


Sounds like it should cost $25——but priced 
at only $12.50. 


Attractive, Antique bronze finish. Adjustable. 
Fifteen inches in diameter. 


Brande 


means the ultimate in reproduction 


All apparatus advertised. in this magazt 


e has been tested and a 
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Lorel 
Model 


with an 


ALL-AMERICAN 


= Reproducer — 
An All-American Quality Product 


A good speaker is the only kind worth having. A 


poor one will ruin otherwise good reception. 
< Were making a good one for you—the Lorel 
Reproducer; a cone type correctly balanced with 
sounding-board and sounding-chamber, to give 
you that purity of all tones, which you desire. 
This remarkable unit combines the good fea- 
tures of both cone and sounding-chamber types 
of speaker; and eliminates their inherent weak- 
nesses. You can hear al} the high and low tones 
with the Lore/; clear and full. S 


Ask your dealer for a demonstration of the Lorel. 
You'll find it areal improvement in radio reception. 


Price $25, cies, 


| ALL-AMERICAN RADIO CORPORATION 


Pure full tone is possible only with unvarying “B” 
power. With All-American ‘‘Constant B’’ you get a per- 
manent, constant plate power. There's nothing to take 


care of ; no annoying hum, and no acid. Permanently 
sealed. “Constant B’’ has a 10 to 60 volt tap, varied. 
in output by a “‘detector’’ control; a 6734 volt and a - 


90 volt tap; a variable voltage ‘‘power-tube’’ tap uni- 
formly controlled by a “‘High-Low”’ switch. 


e Complete with Raytheon tub 
Price $ 3 7. 5 O Slightly higher ee of the Rockies 
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4207 Belmont Avenue +, Chicago 


A Remarkable Improvement in 
Audio Amplification 


A development by All-American laboratories—the Rauland- 
Lyric-Trio. You know'the Rauland Lyric Transformer, famous 
among music critics for its exceptional tone perfection. It is now 
combined with two Rauland Trio impedance units; retainin 

the advantages and eliminating the weaknesses of the two lead- 
ing systems of audio amplification. The result is the last word in 
audio amplification. Free book, ‘‘Modern Audio Amplification,” tells 
more about this interesting development. Write for handbook ‘‘B-go."" 
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From a photograph made for POLOLAR KADIO 


One of the Experimental Models of the 
New LC-27 Receiver 


This newest product of the Popular Radio Laboratory—which is con- . 

sidered the best by the experts who have tested it—will be described in such 

complete detail in the neat number of this magazine that the average ex- 

perimenter should have no difficulty in building it sia a cost for 
parts not to exceed $85.00. 


THE omg issueof POPULAR RADIO— 
for October—will contain the complete 
constructional details of the new LC-27 
receiver. 

* * 

PoputaR Rapiro believes that this 
new circuit, which is the special con- 
tribution of the Poputar Rapiro LABO- 
RATORY to the experimental set-builder 


for the 1926-27 season, is one of the’ 


most important contributions that have 
so far been made to the radio art. 
* * 

. THE outstanding features of the new 
LC-27 receiver may be briefly sum- 
marized thus: 

1. From a standpoint of quality of 
reception, it is unsurpassed; 

2. It is a beautiful piece of furniture; 

3. It is highly selective and practi- 
cally free from interference; 

4. It has a good distance range; 

5. It is simple to tune. 

ok + 

THIS new receiver may be used en- 

tirely without batteries or with any of 


the various types of power supply that 


are in use at the recht time. 


Tue final development of the LC-27 
is the result of the grouping of the 
individual features that are demanded 
by radio experimenters and set-build- 
ers; it also embodies the newer develop- 
ments, from a scientific aspect, that 
have been made during the last year. 


Tur LC-27 is non-regenerative and 
contains no adjustments outside of the 
tuning control and the one knob that 
controls the volume. 

* k 


In a word, this new receiver design, 
with its easy control, its wealth of rich 
full volume and its artistic cabinet, 
should fulfill the desires of the most 
progressive radio set-builder and ex- 
perimenter. 

* 

“Ar this time I wish to tell you that I 
have been a constant reader of POPULAR 
Rapiro, both here in Sausalito, Cali- 
fornia, and in New York, and have 
watched its progression from the start. 
I like your policies, the material which 


_ the magazine contains, and the way in 


which you are handling things. Many 
congratulations!” 
—PETER TAYLOR 
* * 


On page 433 of this issue is told the 
story of how another radio amateur has 
won the Porurar Rapio MEDAL FOR 
Conspicuous .Seryice—Mr. C. B. 
Harrison of Belleville, Illinois, whose 
conspicuous service was rendered while 
he was under suspension. 

xæ =* 

WHILE the documents in the case 
were being scrutinized by the Commit- 
tee of Awards the question was asked 
by Dr. John H. Finley “what did 


Harrison do that the radio inspector 
had to suspend him for three months?” 


* * 


MERELY as a matter of interest (be- 
cause the reasons for the suspension had 
no bearing upon the award), the editor 
quotes below from Mr. Harrison’s own 
report of his technical delinquency: 

æ * 


‘You ask about my suspension. Well 
to begin with, I started in the game in 
the old spark days in 1911. My first 
license was 9X X. Then when the power 
tube came in 9DG was my call. During 
all this time I had never been called for 
examination, and as my speed was 28, 
I didn’t bother about going to Chicago. 
The examinations in St. Louis were held 
as a rule during June. Just at the time 
I was due at Gloucester, Massachusetts, 
so I missed three or four examinations 
by being away at the time. 

. * * 


“I TRIED to take the examination in 
Boston one year but those in charge of 
the office asked why I didn’t take it in 
my own district and asked it as if I was 
trying to put one over on some one. 

* ok 


“THe Chicago office evidently 
thought I was trying to evade being 
examined and suspended me for three 
months. This brought the desired re- 
sults, and I lost no time in presenting 
myself for examination. That out of 
my system, the new call 9DOZ, which 
promises to stick, was issued to me.” 

ko x 


‘Last month’s . issue of POPULAR 


‘Rapio again demonstrated the place 
_ that the magazine holds in the regard of 


both the reader-public and the radio 
industry , by carrying more net advertis- 
ing than any other radio magazine, 

k * 

Just because Prof. L. A. Hazeltine 
took the precaution of jotting down in 
his laboratory note book certain ob- 
servations concerning his experiments, 
the priority of his claims to his mathe- 
matical exposition of the principle of 
neutralization was legally established. 
This simple precaution saved him patent 


rights that have been valued at $1,500,- 


000. 


a * 


THE care that 
menter should exercise in protecting his 


every radio experi- 


. discoveries and inventions is the sub- | 
ject of a helpful, practical article that 


will appear in a coming issue of POPULAR | 


Rapio, “How to Patent Your Radio 
Invention.” 


-Editor, Popuctar RADIO 
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$110.00 for Ideas! j 


Nine cash prizes, ranging from $50.00 to $5.00 for 


the best 500-word letters that answer the question: 


“How Can Radio Broadcast Programs Be Improved?” 


What changes should be made in the pro- judges—PoruLaR Rapiro offers a prize of 
_ grams, in the methods of presentation, in the $50.00 in cash. 
arrangement of time schedules, in the quality For the letter that contains the next best 
or quantity of broadcast features, or in any suggestions a second prize of $20.00 in cash 
other way that will add most to the pleasure will be awarded. 


and profit of listening in? For the third best letter a prize of $10.00 
Porurar Rapio invites its readers to ex- will be given. — 

press their constructive opinions. _ And for the fourth, fifth, sixth, seventh, 
For the letter that embodies the most in- eighth and ninth best letters, prizes of $5.00 

_ teresting, the most helpful and the most each are offered. 

practical suggestions—in the opinion of the The Rules of this prize contest are: 


1. Address letters to the Editor of Poputar Ranpio, 627 West 48rd Street, New 
York. 


2. The letters may be as short as the writers care to make them, but they must not 
exceed 500 words in length. 


8. Any contestant may write as many letters as he or she desires. 


4. Each letter may either confine itself to one specific idea or suggestion, or it may 
cover the several ideas suggested above. 


5. All letters submitted in this contest must be in the mails not later than Friday, 
October 15, 1926. 


6. All letters submitted in this contest shall become the property of POPULAR 
Rapio, which reserves the right to publish them in whole or in part. 


7. Letters may be either typewritten or written in long hand, but they must be 
written on one side of the sheet only. 


The prize winning letter will be published tain ideas of value to the radio fans and to the 
in PoputaR Rapio together with as many broadcasting interests. 
other letters or parts of letters as may con- The judges of this contest are: 


Dr. ALFRED N. GoupsmitH, Secretary Institute of Radio 
Engineers. 


W. E. Harkness, Vice-President Broadcasting Company of 
America. 


Frank H. McDona.p, President Broadcast Listeners Associa- 
tion of America. 


Frank W. Exuiort, President National Association of Broad- 
casters. 


Tue Eprirors or ‘“‘Porurar Rapio.” 
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What the Weather Map Tells 


In the upper map the low pressure area be- 
low the Great Lakes indicates severe storms 
in that region and poor reception from New 
York to the western states. In the lower, a 
cold wave (“‘high’’) is pushing down from 
the northwest to cover the entire country so 
that within twenty-four hours there will be a 
fine chance for coast to coast reception. 


| 


UOLUME X 


September, 1926 


NUMBER 5 


Foretelling Radio Reception 
from the Weather Map 


gf Bees is no doubt that radio reception over distances of more than a few miles is 


profoundly affected by the condition of the weather. 


Static is almost entirely a 


creature of weather disturbances, especially of thunderstorms. The United States 
Weather Bureau prepares and circulates a daily weather map, showing the conditions 
of air pressure, temperature and other weather elements for the entire United States; it 

long been a hope of radio engineers to learn how to use these maps to predict radio 
reception or to control the operation of transmitting stations which are attempting to 
reach out for long distances. None of these attempts have been fully successful, doubt- 
less because the problem is an extremely complicated one. In this article Mr. Dashiell 
explains what is now known about this important problem and outlines some predictions 
about radio reception which are possible from an inspection of the daily weather map. 


HE belief that some correlation 

exists between radio and the 
weather is now generally established in 
the minds of the radio public. The fact 
is, however, that this mutual relation- 
ship has never been fully determined. 
The laws that control radio communi- 
cation and its correlation with weather 
conditions are obscure and little under- 
stood. Radio reception is limited in its 
general usefulness to small areas of the 
surface of the earth, while atmospheric 
disturbances, often of such magnitude 
as to affect an area equal to that covered 
by the average broadcast, frequently 
occur. The development of tentative 
theories concerning the effect of meteor- 
ological conditions on radio operations, 
will be an important scientific achieve- 
ment. 

There is no definite conclusion at this 
time that phenomena in connection 
with radio operations are directly asso- 
ciated with the changes in the weather, 


but it may be said that some radio dis- .. 


turbances have their origin in atmos- 
pheric electric discharges. 
Static is the greatest natural phe- 


— EDITOR 


By B. FRANCIS DASHIELL 


nomenon with which radio has to con- 
tend. Fading seriously interferes with 
reception but is probably caused more 
frequently by mechanical difficulties 
than by the weather. Static is believed, 
however, to be directly associated with 
the weather conditions existing in the 
lower atmosphere. This part of the at- 
mosphere is known as the troposphere 
and extends upwards to a height of 
seven or more miles, varying from a 
lesser height over the poles to a much 
greater height over the equator. 
Throughout this region the atmospheric 
gases are kept continuously mixed by 
winds and by convection. Here our 
storms occur, clouds exist, rain or snow 
falls and temperatures change. 

The intensity of static varies at dif- 
ferent portions of the earth’s surface, 
increasing progressively from the polar 
toward the equatorial regions. The in- 
tensity, at any one point, also increases 
with the advent of summer and with 
weather changes; as for instance, from 
fair to stormy weather or from lower to 
higher temperatures. It must be re- 
membered, also, that as we progress 


415 


southward the depth of the troposphere 
increases and more static-producing at- 
mosphere is piled up overhead. The 
changes in the electricity of the atmos- 
phere occurring in the troposphere as 
the weather changes are accompanied 
by natural electric disturbances which 
produce static outbursts. 

Another atmospheric zone, the strato- 
sphere, exists above the troposphere 
level and extends upward to a height of 
perhaps more than a hundred miles. 
Water vapor is not present in this zone; 
temperatures are believed to remain 
constant; convection ceases. No clouds 
or weather variations are known. The 
same condition exists throughout the 
ages. In this great zone there is much 
less likelihood that static disturbances 
will occur. With the exception of the 
great auroral electromagnetic storms at 
infrequent intervals, but little interfer- 
ence with radio communication would 
be noted. Atmospheric electricity, 
however, reaches well into the strato- 
sphere. There may be powerful dis- 
charges taking place there that radiate 
static waves to the earth below, but 
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there is no sound theory upon which to 
base such conclusions or analyze them. 

It is either above or within this 
stratosphere that the theoretical con- 
ducting layer known as the Heaviside 
Layer is supposed to exist. The height 
of this surface has not been determined 
exactly, but is approximately between 
seventy-five and a hundred miles. The 
atmosphere goes up and up, getting 
rarer and rarer. At only about fifteen 
miles above the earth’s surface, 95 per 
cent. of it is left below. Yet there is 
sufficient gas to produce a white heat 
in meteors, as they rush into it, as high 
up as a hundred miles or more. At these 
very high levels the composition of the 
atmosphere may be entirely changed 
and is in dispute. 

The earth, a spherical conductor and 
negatively charged, is surrounded by 
an atmosphere in which exist positive 
charges of electricity. If the earth were 
a perfectly smooth conductor and if 
winds and convection ceased, we would 
then have parallel equi-potential sur- 
faces in the atmosphere and concentric. 
with the earth itself. The possible ir- 
regularities of the upper conducting 
layer and the movements of storms 
through the atmosphere tend to distort 
the concentricity of the electrical sur- 
faces and to increase or decrease the 
potential differences. The breaking 
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up of air molecules and of rain drops by 
impact and friction remove electrons 
from the atoms of atmospheric gases 
and leave positively charged ions. 
These ions are carried about by the air 
currents and produce changes in the 
potential relationship between the at- 
mospheric electric gradients and the 
negative surface of the earth. These 
potential differences may become so 
great that, in the case of a thunder- 
storm, the air dielectric is broken down 
and a lightning stroke results. At such 
times static is at its greatest height. 
The degree of atmospheric interference 
with radio reception reaches its culmina- 
tion in the lightning discharge. 

Storm areas, and even small areas 
comprised of highly ionized air, are sur- 
rounded by electrostatic fields, the 
sizes of which depend upon the extent 
of the disturbance. If we know the in- 
tensity of the disturbance and whether 
it is increasing or decreasing, the tem- 
peratures to be expected, the degree of 
moisture present, whether rain or snow 
will be precipitated and, taking into 
consideration the season of the year, 
we might be able to determine the area 
of the storms’ electrostatic fields and 
their rates of movement. 

The expert meteorologist can deter- 
mine the kind of weather to come with 
a high degree of accuracy. The weather 
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forecasts, supplemented with a study of 
atmospheric electric phenomena, should 
establish eventually a system whereby 
forecasts of the effect of weather on 
radio may be made. The predicting of 
static and fading, as well as the probable 
directions from which best recepticn 
may be obtained during the ensuing 
twelve to twenty-four hours, may yet 
be practicable. These radio phenomena 
seem to be controlled by atmospheric 
electricity and indirectly by changes in 
air pressure and associated weather. 
But much study and research will be 
necessary before any fully practical rules 
can be propounded. 

The troposphere, in which the familiar 
meteorological disturbances take place, 
is continually in a state of agitation, 
due to the unending succession of areas 
of high and low air pressure that pass, 
usually from the west toward the east, 
over the North American continent. 
Generally speaking, a “low,” or area of 
low air pressure, is associated with in- 
clement weather and with rising tem- 
perature. A “high” (high air pressure 
area) is associated with falling tempera- 
tures and clearing or clear weather. 
Weather maps have all points of equal 
air pressure at the same hour joined 
together by lines which are called iso- 


_ bars. These are more or less concentric 


and never cross, as the air flows in 
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Radio Indications from a North American Weather Map 


This map shows the weather as tt was on February 3, 1926. The “lows” indicate storms over 
the Allantic and Pacific states; these will produce static and reception will be poor up and down 
the coasts. The high pressure area over the middle west will cause good reception there, as well 

as both eastward and westward from Chicago. 
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smooth semi-parallel paths. The greater 
the difference in air pressure between 
the centers of adjoining “highs” and 
“lows,” the greater is the intensity of 
the disturbance, with stronger air move- 
ments and more decided temperature 
changes.’ The isobars will then be closer 
together and a gradient of relative 
steepness will exist. 

The ions in the atmosphere, those 
produced through impact and friction 
rather than by the action of the rays 
of the sun, may be distributed fairly 
evenly through areas of equal air pres- 
sure. With such a distribution static is, 
at a minimum, especially during cold 
weather and when the moisture content 
of the atmosphere is low. At such 
times distant reception is always prob- 
able. ` 

On the other hand, the movement of 
a “low” is accompanied and preceded 
by much humid air and the production 
of ions within the disturbance. Due to 
the action of the air movement, these 
are drawn toward, and compressed 
within, the storm area. This compara- 
tively heavy ionization, moving with 
the disturbance, tends to blanket the 
regular transmission of radio waves. It 
produces irregular periods of fading 
from stations within the area. It creates 
heavy electric charges, along with a 
tremendous increase in the potential 
differences of the atmosphere and a dis- 
tortion or compression of the equi- 
potential surfaces. In certain types of 
storms, the stresses and strains in the 
atmosphere become so great that the 


excess charges are discharged in the 


form of lightning. Static results. When 
We consider that millions of discharges 


Of lightning occur within a relatively 


short interval throughout the world, it 
is not strange that static noises are al- 
most always present in sensitive re- 
ceiving sets. | 
Many of these electrical discharges 
are not to be seen or heard. They occur 
between clouds or within the cloud 
itself; silently, except to the radio re- 
ceiver. It is not always necessary 


_ that thunder clouds be at hand for a 


discharge of internal lightning. Often 
the merest excuse for a cloud will be so 
charged that the portions of it which 
constantly detach themselves during its 
passage across the sky, may become 
charged by induction and many small 

es may take place. A single 
coud, under proper conditions, may 
send out hundreds of electro-magnetic 
Waves during its passage over a small 
sized town. 

With the passage of a “low,” cool 
dry air flows in its wake. The pressure 
nses, humidity falls; clouds evaporate. 

€ conditions favorable for the me- 
chanical production of atmospheric elec- 
tne charges disappear. As a storm area 
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A Detective for Static 


This movable loop, designed by the United States Bureau of Stand- 
ards, may be used to determine the direction from which static comes. 


are usually preceded by static. 


Advancing storms, indicated on the weather map by low-pressure areas, 
The locations and progress of storms 


can frequently be determined from static readings. 


recedes from a receiving station the 
audibility of static becomes less. When 
one great area of high air pressure, or 
“high,” covers the land, the static is 
scarcely noticeable. But the static 
noises do not always cease with the ad- 
vent of the “high.” This is because 
another “low”? of some intensity is 
closely following or is coming from an- 
other direction. Its approach is her- 
alded by the continuance of the static. 

Rain, as well as snow, produces great 
amounts of positive electricity, heavily 
ionizes the atmosphere and is heralded 
several hours in advance by the increas- 
ing presence of static. Rain and snow 
bring down much more positive elec- 
tricity than negative. This must be 
neutralized when the snow flake or rain 
drop comes in contact with negatively- 
charged or grounded objects. Tiny 
electromagnetic waves are then set up. 
Drops or flakes which touch an antenna 
may produce static impulses in this 
way that may interfere with reception. 


It appears from many years of tests 
that certain types of weather, as indi- 
cated by the weather maps, imply that 
reception will be better from one direc- 
tion than from another. No good rea- 
sons are known for this relationship, 
either meteorologically, electrically or 
magnetically. The best reception is en- 
countered, usually, when signals are be- 
ing received from a station located 
across (at right angles) the isobars, and 
when this line of direction is east and 
west. When the line of direction be- 
tween the stations is north and south, 
reception is usually good even when the 
isobars are parallel to this direction. 
These rules, however, are far from per- 
fect. Quite often the reverse is true. 

In general, however, a receiving set 
located at a point which is directly 
across the isobars from a transmitting 
station, as shown by a weather map for 
the same period, should receive broad- 
casts best from that station. 

(Continued on page 447) 
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of reproduction was superb. 
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THE UNIT USED WITH A SIMPLE RECEIVER ' 


Ficure 1: The new power unit in use with:a non-regenerative detector -and tuner on the 
testing board in the PopuLaR RADIO LABORATORY. The volume obtained with this simple 
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Impedance-coupled. Amplifier 


This new audio amplifier unit, which embodies all the newest features 


of impedance-coupled amplification, has been especially designed for 
the discriminating fan who wants to keep up with all the latest devel- 


opments in audio-amplifier methods. 


By LAURENCE M. COCKADAY 


The list of parts given below includes the exact instruments used in the unit from which these specifications were made up. The expe- 
rienced amateur, however, will be able to pick out other reliable makes of instruments which may be used with equally good resale: 
But we recommend that the novice follow the list, as the diagrams in this article will tell him exactly where to bore the. holes and exactly 
where to place the connections. If instruments other than the ones listed are used, the only change that will be necessary will be 
the use of different spacings for the holes that are drilled in the sub-base for mounting the instruments. To any reader who has diffi- 
cully in obtaining any of the parts which are necessary in making up these model receivers and power units, PopuLAR RADIO SERV- 
ICE BUREAU, 627 West 48rd Street, New York City, will gladly assist in seeing that his requirements are prompily supplied. - 


Cost or Parts: Not more than $33.50 


HERE ARE THE Parts THAT WERE USED IN THE LABORATORY MODEL or Tuis Unitr— 


A, B and C—Aecme audio amplifying im- 
dances, type Z-2; 

D—Acme 30-henry filter choke, type B-2; 

E—Electrad Royalty variable high resist- 
ance, type 0 to 500,000; 

F and G—Lynch fixed resistors with 
mountings, .5 meg. as illus. (Durham 
Daven, Tobe or equal may be used); 


H, I and J—Dubilier condensers, type 


712, .5 mfd. capacity; 


mer nad condenser, 4.0 mfd., type 

? 

L—Sangamo mica condenser, .0005 mfd. 
as illustrated (Dubilier, Micamold, 
Aerovox or equal may be used); 

M1, M2 and M3—Benjamin 
tone” sockets, No. 9040; 

N—Amperite,.No. 1,'1 ampere; 


O—Carter short jack, No. 1 (open 


circuit) as illustrated (Frost short 


‘Cle-ra- 


jack or equal may be used instead); 

P—hardwood baseboard, 7 inches by 15 
inches by 44-inch; 

Q—binding-post strip, 7 inches by 1 inch 
by 3/16-inch; 

R—binding-post strip, 3 inches by 1 inch 
by 3/16-inch; 

S—small brass angle brackets for support- 
ing binding-post strips; 

8 Eby binding posts. 
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The Schematic Wiring Diagram 
FIGURE 4: The electrical hook-up for all of the instruments that go to make up the amplifier 


circuit. All of the parts are designated by letters that correspond with the lettering in the list 
% | of parts at the head of the article and in the tezt. 
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The Picture Wiring Diagram of the Unit 


BHicure 5: Here is shown in detail the exact way in which to run the wires that hook up the 

various instruments. The wires are shown by heavy white lines that run between the terminals 

on the parts, which are shown in about their relative positions on the baseboard. If the experi- 

tmmenter follows this drawing, he should have no trouble in getting the unit to operate in a 
satisfactory manner. 
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THE UNIT AS SEEN FROM ABOVE 


Fiaure 2: The general layout of the apparatus as it is mounted on the 
baseboard. The input binding posts are located at the left and the output 


jack is located at the right on the same strip as the “A,” “B” a 


nd “Oy 


battery terminals. 


HE broadest listener, as well as 
the radio set manufacturer, has re- 
alized this year more than ever before 
the prime importance of a good ampli- 


fier in obtaining clear and faithful re- 


production from a receiver. 

One of the modes of audio-frequency 
‘amplification that has been growing in 
favor, since the high impedances neces- 
sary for this means of coupling have 
= been placed on the ‘market, is the im- 
pedance-coupled amplifier. 

With this in mind, the impedance- 
coupled amplifier described in this 
article has been designed: by POPULAR 
Rano for the broadcast listener. 

This amplifier is easy to build, it may 
. be mounted (as shown) on a board and 
used as an adjunct to the owner’s pres- 
ent set or it may be built into the set 
itself with the general arrangement 
“given here. 

The amplifier contains three stages 
of impedance-coupled amplification with 
efficient apparatus arranged for quality 
reproduction. It is equipped with the 
new UX-171 power tube in the last 
stage, which operates into an output 


filter so that the high current required | 


‘by the power tube that is furnished ‘by 
the “B” batteries or the power-pack 
unit will not burn out the loudspeaker 

In the preceding stages either stand- 
ard UX-201-a tubes or any standard 
make of 44-ampere high-Mu tube may 
be'used. 

The amplifier is furnished with vibra- 
tionless sockets and also with a volume 
control that is unique in that it does 
not change the quality of reproduction 
with an increase or decrease of sound 
volume. 

The amplifier is equipped with two 


A- . At 


binding posts for thé put and with an 
cutput jack from the last stage. Bind- 
ing posts are also, furnished for connec- 
ting to the “A” and “B” circuits and 
also for the “‘C” batteries for the vari- 
ous stages of amplification. 


How to Construct the Amplifier 


After all of the instruments and 


materials for building the amplifier have 
been procured, the baseboard, P, should 
be prepared and cut into a rectangular 
shape, 7 by 15 inches. The binding- 
post strips, R and Q, should be made 
and attached to the baseboard as'‘shown 
in Figures 2 and 5. The two binding 
posts at the left are for the input leads 
to the first impedance A. 

Looking at the binding posts at the 


right of Figure 2, the top binding post . 


is for the “A” battery minus (—) and 
the second for the “A” battery plus (+). 
The next post down is for the “B” plus 
(+ )135-volt for the two amplifier tubes, 
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the next for the “B” plus (+) 180-valt 


for the power tube. The next is for 
the “C” battery minus (—) 7%-volt 
for the two first amplifier tubes and the 
last for the “C” battery minus (-) 
4014-volt for the power tube. _ 
These connections are shown exactly 
in their correct positions in Figure 5. 
Next, mount the three impedances, 


A, B and C, as shown in Figure 5 with 


the terminals pointing towards the 
builder. Then, mount the choke coil, 
D, and the three condensers, H, T and 
J, by means of wood screws, into the 
hardwood base P. | 
Then mount the potentiometer, E, 
and the three sockets, M1, M2 and M3, 
as shown in Figure 5. Then mount the 
condenser, K. : 
The final job is to mount the resist- 
ance mountings, F and G, and the fila- 
ment control mounting, N, as shown in 
this same figure. Notice that the jack, 
O, is mounted right on the binding-post 
strip, Q, along with the binding post. 
This completes the construction work 
on the unit and it may now be wired. 


He ow to Wire the Amplifier 


The design of this amplifier is such 
that the grid circuits of each of the three 
tubes is-kept as short as possiblé and iso- 
lated from the other parts of the circuit. 

The set should be wired with bus-bar. 
Either a tinned copper round bus-bar or 
an insulated bus-bar such as “Celatsite” 
may be used for all connections. All 
wire should first be shaped to fit and all 
connections should be made perman- 
ent by soldering. 

It is best to refer constantly to the 
wiring diagram in Figure 4 and mor 
specifically to the picture diagram in 
Figure 5 for the exact way in which to 
run the wires. 

The fixed condenser, L, is supported 
by the wiring: and should be included 
in the circuit when the wiring is being 
done. 


(Continued on page 448) 
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THE HOOK-UP FOR THE BATTERIES 


Fiaure 3: This drawing gives the correct battery circuit and the voltages 
for all of the batteries that are used to operate the new unit. 
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A RADIANT CRYSTAL PILOT 
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How the New Glowing Crystal 
Tubes Are Used. 


Five of the radiant crystal tubes used in a 
sel-up for calibrating a vacuum-iube oscil- 
lator. The crystals in the tubes are ground 
to different frequencies, and when the oscil- 
lator is tuned exactly to the frequency of any 
one of the tubes, the crystal: glows with a 
brilliant, orange-red color and the gas in 
the tube gives out a soft orange tint: Alt the 
right is shown what happens when the oscil- 
lator is exacily in tune with the center crystal. 


č 


HE use of quartz crystals to control 
wavelength or frequency in trans- 
‘mitters and ,‘as'standard frequency oscil- 
lators, to “calibrate „sets and wave- 
meters, is Tapidiý growing. 
The way in which they are used, how- 
ever, is similar in all cases—except in the 


particular instance that is described . 


here. 
Dr. Sigmund Loewe, the German ii 
ventor, has recently discovered a new 


way to use crystals for accurate calibra- 


tion. He has produced a tube in which 
is suspended, by a new means, a very 
small quartz crystal. 

The crystal itself is ground so that its 


natural frequency depends upon its 


length rather than its thickness as is- 


ordinarily the case. 

Instead of a vacuum in this tube, 
there is a vapor. 

In ordinary operation five of these 
tubes are used in parallel, connected to 
‘a pick-up coil, as shown in Figure 1. 
They are all mounted on a suitable 
‘support. When one of these tubes is 
‘connected to a pick-up coil and a suit- 


„able radio-frequency énergy-is passed on 


to the tube from the coil, the gas in the 


tube will glow with an orange-pink 


color, if the frequency is not the same as 
the frequency to which the particular 


crystal in the tube has been tuned by 
grinding. | 

If the frequency of the incoming os- 
cillations is varied slowly so that its 
frequency will at one point coincide with 
the frequency of the crystal, the glow 
in the tube will disappear and the crystal 


itself will glow with’ a bright orange-red 


color. 

This optical indication only takes 
place when the incoming frequency is 
exactly the same asthe natural period 
of the crystal. 

The crystals are generally used in a 
set of five, of which the middle one has 

(Continued on page 448) 
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The Daven Bass Note Receiver 


This receiver contains two stages of tuned radio-frequency amplification, detector and three 


slages of resistance-coupled audio-frequency amplification. 


Sensitivity and fidelity of re- 


production together with tremendous amplification are some of its features. Note that switch 
2 opens the filament circuit of VT1 thus making the set either a five or siz-tube receiver at 


will. 


In sockets VT3, VT4 and VTS, type MU-20 tubes should be used; a MU-6 should 


be inserted wn the last socket. The other tubes may be of the 201-a type. 


opular Radio Circuits 


INSTALLMENT No. 2 


Tue Parts THAT ARE RECOMMENDED FOR USE IN Tus RECEIVER ARE— 


RFT1, RFT2 and RFT3—Daven radio- 
frequency (DRF) coils; 
R1—Daven ballast resistor, 144-ampere; 
R2—Daven ballast resistor, 14-ampere; 
R3—Yaxley potentiometer, 400 ohms; 
C1—Daven special condenser, type A; 
C2, C4—Dubilier by-pass condensers, 1 mfd; 
GC, GL—Daven Leakandenser, No. 22; 


shale 


A BEV 


C3 and C5—Sangamo mica by-pass con- 
densers, .0005 mfd. and 006 mfd.; 

Sl and S2— Yaxley toggle switches; 

VT1, VT2 and VT3—Benjamin sockets; 

VC1, VC2 and VC3—U. S. Tool, SLW or 
SLF condenser, .00035 mfd.; 

P— Bakelite panel, 7 by 28 inches; 

B—Hardwood baseboard, 7 by 27 inches; 
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Daven Super Amplifier consisting of: 
R3, R4 and R5—Plate resistors; 
R6, R7 and R8—Grid resistors; 
C6, C7 and C8—Fixed blocking con- 
densers; 
VT4, VT5 and VT6—Sockets; 
Antenna binding-post strip; 
Binding posts (3 required). 
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The “T. C.” Receiver 
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This receiver is very selective and will give good reception with great volume; it is easy to 


build and simple to operate. 


The circuit employs one stage of radio-frequency amplifica- 


tion, a detector and two stages of audio-frequency amplification. This set is designed to be 


used with 201-a type tubes. If the operator desires to use 199 or WD-12 type tubes, the “A?” 

battery voltage should be 4 volts for 199 type tubes and 11% volts for tubes of the WD-12 type. 

Rheostats R1 and R2 should also be changed; they should have a resistance of 20 and 30 ohms 
respectively when 199 tubes are used and two and siz ohms respectively for W D-12 tubes. 


THE Parts THAT ARE RECOMMENDED FOR USE IN THIS RECEIVER ARE— 


L1—Samson fixed coupler; 

radio - frequency trans- 
former; 

L3—Samson R. F. choke; 

VCI and VC2—Samson variable air con- 
denser, .0005 mfd.; 

VC3—Samson neutralizing condenser; 

GC—Dubilier mica condenser with grid- 
leak clips, .0005 mfd.; 

GL—grid-leak, 5 megohms; 
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C1—Dubilier 
mfd.; 
C2—Dubilier mica condenser, .001 mfd.; 
R1l—General Radio rheostat, 10 ohms, 
type 301; 

R2—General Radio rheostat, 30 ohms, 
type 301; 

VT1, VT2, VT3 and VT4—Benjamin 
sockets for 201-a type tubes; 

S—Carter “Imp” switch; 


mica condenser, .00025 
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J1—Carter jack, type 104; 

J2—Carter jack, type 103; 

AFT1 and AFT2—Samson audio-fre- 
quency transformers, ratio 3 to 1; 

P—Composition panel, 7 by 18 inches; 

B—Composition panel, (used as sub-base), 
7 by 17 inches; 

Sub-base brackets, 2 required; 

Eby binding posts, 10 required; 

Condenser dials, 2 required. 
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HOW VOLTAGE-REGULATION CURVES ARE RUN ON AUTOMATIC 


FILAMENT ADJUSTERS 
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Ficure 1: The set-up that was used to make the curves that are given in Figure 3. The cir- 
cuit that was used in making this lest is shown diagrammatically in Figure 2. 


HOW TO SIMPLIFY YOUR SET WITH 


Automatic Filament Controls 


What they are, what they do, how they are made and how 


ITH the present day type of tube 

there is no necessity for a fine 

graduation of filament voltage such as 

was essential for the efficient operation 
of the earlier types. 

This is especially true for a tube which 

is operating in the audio-frequency am- 
plifier of a receiver. 


On the radio-frequency side of the 


set some manufacturers use a variable 
filament control to regulate the ten- 
dency to oscillate. 


This article is concerned only with the 


automatic or semi-automatic filament 
controls as they are used in connection 
with the amplifier tubes in a receiver. 


they are used 


By K. B. HUMPHREY 


The rated voltage of the well-known 
UX-201-a type of tube used with the 
storage battery is 5 volts and the cur- 
rent taken at this voltage is .25 am- 
pere.. By Ohms’ law the voltage divi- 
ded by the current gives us an internal 
resistance of 20 ohms in the tube. Al- 
though the rated voltage of the tube is 
5 volts it will operate with good eff- 
ciency in the receiver at as low a value 
as 4.6 volts. The values given run 
remarkably uniform for the standard 


makes of tubes in use to-day. The- 


upper range of the tube is considerably 


higher than 5 volts and the tube will. 


give good results as far as operation is 


concerned up to 6 volts. However, the 
life of the filament is considerably 
shortened at these high voltages and 1t 
is not considered good practice to Tun 
the voltage much higher than five for 
any extended length of time. We may 
consider that the proper value then 


should range from 4.6 up to possibly ` 


5.2 for efficient operation at all times. 
Now, the storage battery of the 6- 
volt type has a voltage range of from 
6.3 volts when fully charged down to 
about 5.3. This minimum voltage 8 
not what the battery will give, to the 
last moment, but is the point at wh 
it should be recharged. It must alo 
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be remembered that the voltage of 6.3 
volts only holds for a very short space 
of time when the battery is first charged 
and falls rapidly to 6 volts-or a little 
under and remains at that point dur- 
ing most of the period of discharge. In 
other words the storage battery, while 
not a constant potential device, remains 
at practically a constant voltage over 
a considerable range of discharge. 

To take care of the varying voltage 
of the battery and the need of a rather 
constant potential on the vacuum tube 
filament for operation at the most effi- 
| cient point, several devices have been 
| developed which automatically con- 
‘  trolithis voltage. The principle upon 
'  whidh they operate is the fact that cer- 
tain| metals increase in resistance when 
they are heated. Some metals have 
his property to a remarkable degree. 
Iron wire shows this property but it 
has been found that others may be used 
with perhaps better results. 

his is the action which takes place 
wheh an automatic control is used; 
whdn the battery voltage is high, as 
when the battery is fully charged, more 


current is forced through the filament. 
This excess current heats up the wire in 
the control resistance and makes the 
resistance higher which in turn cuts 
down the current thus having a tendency 
to keep the voltage at more of a constant 
value than with the use of a constant 
value of resistance in the circuit. In a 
like manner, when the supply voltage is 
low, the current flow is less and the 
control resistance cools off and allows 
more current to flow. 

This type of filament control may be 
obtained for use with one to five tubes, 
and the buyer should be sure to specify 
how many tubes and what amperage 
they take. They are usually mounted 
in convenient clips so that they may 
readily be changed when it is desirable 
to change the style of tube in the re- 
ceiver, say from a .25 ampere tube to 
a power tube using from .5 ampere and 
up. An advantage -which is of real 
account is the fact that the user of 
such a device cannot under any cir- 
cumstances get a high enough voltage 
on the tube to cause filament burnout. 
Another indirect advantage is that the 
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THE CIRCUIT DIAGRAM 


FicureE 2: This circuit was used in measur- 
ing the characteristics of automatic filament 
control devices. 


storage battery cannot be run too low 
and cause the consequent damage due 
to sulfation of the plates. It is a pro- 
tection to the tubes and to the battery 
at all times. 
For the experimenter who wishes to 
(Continued on page 458) 
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GATTERY VOLTAGE 
THE VOLTAGE RELATIONS OF THREE DIFFERENT FILAMENT 
CONTROLS PLOTTED ON A GRAPH 
Fiaure 3: Curve 1 and Curve 2 show the kind of curve that is obtained with the control device 
and Curve 8 shows the straight-line operation of a pure resistance when it is used in series 
with the filaments of standard vacuum tubes. 
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A SET THAT OPERATES WITHOUT BATTERIES, EXTERNAL 


FIGURE 1: 


ANTENNA OR GROUND 


This new model of the Radiola receiver (shown at the right) draws all of the ; 


operaling electric current that it requires from the regular house-lighting lines, through 


the new model of combined loudspeaker and power unit shown at the left. 


Note the care 


with which these units have been designed to harmonize with the furnishings of the modern . 
well-furnished home—a characteristic feature of the new season’s models. 


INSIDE INFORMATION ON 


New Radio Receivers 


By S. GORDON TAYLOR 
First Installment 


THE RADIOLA NO. 28; THE FADA '8;” THE STROMBERG-CARLSON “TREASURE CHEST”. 


The advance and exclusive data that is incorporated in this series of articles, concerning the out- 
standing features of the newest and best types of radio apparatus, has been obtained at first hand , 
by the technical staff of this magazine, not only from the engineers or inventors who are respon- 
sible for the development of the receiver, but as the result of unbiased experiment and test in the 
POPULAR Rapio LasoratTory itself. The information ‘is given here not only for the benefit of the 
prospective set owner but also of ‘the experimenter. 


The New Model Radiola AC 
Operated Receiver 


RADIO receiver that operates en- 
tirely without batteries, ground 
connection or external antenna wires! 
Ever since the popularization of 
broadcasting the great radio public has 
been looking forward to the time when 
this ideal receiver would become a prac- 
tical reality. And now it has become a 
reality in the shape of the new Radiola 
No. 28 (AC operated) receiver, with its 
model No. 104 loudspeaker power sup- 
ply unit (shown in Figure 1). 

This combination outfit provides a 
highly efficient receiver which draws all 
of its electrical operating power from 
the alternating current, house lighting 
lines. There are no batteries to replace 
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or recharge nor does the receiver require 
upkeep attention of any kind. From the 


standpoint of convenience this set takes . 


its place with the other electrical house- 
hold devices that have made an essential 
place for themselves in everyday life. 
The Radiola No. 28 (AC operated).with 
its stand, has real distinction as a piece 
of furniture. The cabinet and stand 
are of solid dark mahogany with insert 
panels of a lighter tone. The few neces- 
sary metal fittings are made of a dark 
bronze that matches the color of ‘the 


woodwork and the wood framework of. 
the loop antenna; which in ‘operation is 


plugged directly into the top of the re- 
ceiver. 

The Model No. 104 loudspeaker unit 
is made to match the receiver. While 
the workmanship and general details of 


the cabinet of the loudspeaker unit and 
its stand follow closely those of the re- 
ceiver, too great a- similarity in the de- 
sign of the two units has been avoided. 

One glance at the interior of either 
the loudspeaker or the receiver unit is 
sufficient to convince the- layman that 
the same extreme care that is evident 
in the exterior design has been employed 
in the construction of the entire outfit: 
Practically all of the receiver parts, for 
instance, are assembled and wired in a 
small metal case.that measures only 12 
inches by 3 inches by 3 inches. This 


-case also protects the electrical mecha- 


nism from dust and moisture and pre- 
vents tampering with the internal 
elements. 

The confining of so many instruments 
in so small a space as is provided by 
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this metal case is an engineering feat of 
no small proportions. When success- 
fully accomplished, however; asin the 
case of this receiver, it.represents:a: de- 
cided advantage not only in space sav- 
ing, but in electrical efficiency. 

This receiver and -the loudspeaker 
power supply unit, once they. have been 


installed -in the home, operate simply | 


and without interruption. © The com- 
bination is always ready to “ ‘go”’ at the 
pull of a switch. | | 

There are two tuning controls in the 
center of the panel.. Instead of the 
usual dials these tuning controls consist 
of:two vertical discs that are mounted 
behind the pancl in ‘such a ‘way ‘that 
their. milled ‘edges project part way 
through slots in the decorative bronze 
plate on the panel. 

To each of these discs is attached a 
drum which turns with them. The edges 
of these drums are calibrated in kilo- 
cycles and a space is also provided in 
which the call letters of stations may be 
written opposite the point on the scales 
at which the stations are tuned in. 
When the settings of the tuning controls 
have once. been marked for a given 
broadcasting station, that station may 
always be tuned in again at the same 
setting of the controls. 

The calibrated scales on the drums 
provide a simple method for tuning in 
. Stations which have not already been 
noted on tbe drums.’ If it is desired to 
tune in station WEAF, for instance, a 
. consultation of the daily newspaper 
radio programs will show the frequency 
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A NEW MODEL RECEIVER THAT IS ENTIRELY 
SELF-CONTAINED 


FIGURE 2: The cabinet contains a compartment large enough to hold 

either a power supply unit or all of the necessary batteries, as well as 

the loop which folds down into the top of this new model of a Fada eight- 

tube receiver. The loudspeaker oun is designed especially to operate 
with this set. 
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of this station to be 610 kilocycles. The 
two controls are rotated until the figures 
610 appear opposite the indicating 
arrow. This will provide approximately 
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HOW THE LOOP FITS INTO THE CABINET 


Ficure 3: This model differs from that shown in Figure 2 only in the ug 
smaller cabinet that is used. Nolte the shields that cover the apparatus. 


the right setting of the controls for this 
station and a slight readjustment of 
one or the other of the controls will bring 
in the signals at the desired volume. 

A novel feature of the receiver is that 
it may be used cither as a single-control 
or a two-control set. The two-tuning 
controls are so designed that if either is 
turned the other will turn with it unless 
held with the other hand. Thus when 
they are once adjusted to the proper 
relationship with each other practically 
all tuning may be accomplished with one 
hand. 

The superheterodyne circuit is made 
use of in this receiver to provide the 
great degree of sensitivity that is re- 
quired to make the use of a small loop 
antenna practical. The details of the 


` superheterodyne theory will not be gone 


into here except to explain that it in- 
volves the changing of the frequency of 


the incoming signals to a lower fre- 


quency. This is done to take advantage 
of the much greater radio-frequency 
amplification that is obtainable with a 
given number of stages of radio-fre- 
quency amplification at the lower fre- 
quencics.* 

The Radiola No. 28 receiver makes use 
of three stages of radio-frequency ampli- 
fication, a vacuum-tube detector, a 


atents on the superheterodyne circuit are con- 


thed by the Radio Corporation of America and 


this company has the exclusive right to manufacture 
receivers making use of this principle. 
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A COMPACT NEW: -MODEL, WITH THE SHIELDS AND 
-* CABINET "REMOVED ahs 
Piona 4: Complete individual shields are provided for the u 
frequency amplifier stages and for. the.detector-in the new Fada receiver; 
the two audio-frequency. amplifier stages are included in a single shield. 
Nole the compact and orderly arrangement of the apparatus: 


vacuum-tube Penan changer (or 
first detector) and two stages of audio- 
frequency amplification. 
used with the No. 104 loudspeaker 
power supply unit the last stage of 
audio-frequency amplification in the 
set is not used; this will % explained 
later. 

The No. 104 idepe power sup- 
ply unit includes in a single cabinet the 
loudspeaker, one stage of high-power 
audio-frequency, amplification and the 
apparatus necessary to convert the 110- 
volt alternating-current to direct cur- 
rent and supply this to the receiver and 
the power amplifier at the proper. volt- 
ages. 

Fortunately, every precaution iss 
been taken to make this unit absolutely 
safe even in the hands of a child. The 
voltages used range up to several hun- 
dred volts (for the supply to the power 
amplifier stage): but it is impossible for 
anyone to come in contact with any 


part of the high-voltage apparatus. It 


is completely inclosed in the cabinet of 
the unit and ‘if the door of the cabinet 
is opened the current is automatically 
cut off. Likewise, one cannot get at the 


terminal board of the unit until the plug 
which connects to the alternating cur- 


rent line has been pulled out of its 
socket. In this way great power is 
combined with absolute safety in thè 
home. 


. The power audio-frequeney amplifier 
stage, located in the No. 104 unit, 
makes possible the excellent quality and 
great volume that are obtainable with 
this receiver. Such volume would choke 


When it is. 


an- i ordinary vacuum tube output with 
the result that signals would be distorted 
and of poor quality. But the UX-210 
tube used in this stage is capable of 
handling even the most powerful signals 
with a quality close to perfection. 
The loudspeaker must also be given 
its share of the credit for the quality of 
reproduction procured with this .outfit. 
It is of a special design for maintaining 


quality with volume, and works admir- 


atmosphere. 
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ably. with the combination of the two 


units. : . 

During the. tests that were made with 
this’ receiver under normal reception 
conditions it accomplished everything 


` that could be expected from the stand- 


points of selectivity,: sensitivity, tone 
quality and volume: . — 
Another test was made later under un- 


favorable’ conditions of location and 
-The.receiver was set up: 


in the heart of the downtown section of 


‘New York City, a location that is in 


itself enough to greatly hamper recep- 
tion. To add to the difficulties there 


were not less than seven or eight broad- 


cesting stations in operation within a 


radius of two miles.of the receiver. 


These two conditions are ordinarily 
enough to make reception almost im- 
possible, but, in addition, the time hap- 
pened to be one.of these sultry nights 


-when radio waves seem unable to push 


their way through the atmosphere. 


c “When the switch was pulled out, sta- 
‘tions up to 50 miles and more away 
came rolling in, one after the other, as 
the turing control was manipulated. 


The many local stations were easily sep- 


arated, and in fact reception of all the 


local stations was just about the same 
as it had been previously under more 
favorable conditions. It was necessary 
to keep the volume control well over 
toward zero at all times. 

It was only when more distant sta- 
tions were tuned in that the volume con- 
trol could be pushed up to the half-way 
mark. Stations in Philadelphia, Cleve- 
land and Schenectady were brought in 
with more than ample volume without 
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INDIVIDUAL METAL BOXES FOR SHIELDING PURPOSES 
Ficure 5: These four metal boxes shield the radio-frequency amplifier 


stages and the detector of the new Stromberg-Carlson model. 


All battery 


e connections are made from the compact terminal board in the upper 
i left-hand corner. , 
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A SENSITIVE SIX-TUBE SET WITH ITS BATTERY CABINET 


Ficure 6: Another completely self-contained receiver, when it is mounted on the battery 
` cabinet made to match the set, is the new Stromberg-Carlson. The loudspeaker, made by — 
‘the same concern, is provided ‘with a 20-foot extension cord so that it may be moved to any 
part of the room. 


pushing this control up all the way. 
The quality of reception from these sta- 
tions was good, although reception from 
Cleveland was somewhat- marred by 


the considerable amount. of. static that. 


prevailed at the time. This test was 
conducted during the week | of June 
twenty-first, 1926. 

In view of the prevailing conditions 


this evening’s work represented a most-.; 
Only a 
very sensitive and selective receiver 


severe test for any receiver. 


could possibly provide adequate recep- 
tion under these conditions. 


_ ‘Lhe New Model Fada © 
| Eight-tube Receiver 
HE Fada “8,” shown in Figures 2, 


3 and 4, is ‘another receiver that 
represents the latest word in modern 


set. design. Great sensitivity, excel- 


lent reproduction of music and voice, 
simplicity of operation and the elimina- 
tion: of the necessity for external an- 
tenna and ground conne ctions are among 
its attributes. 

The newest developments i in radio- 
frequency amplification embodied in 
this new model have made possible the 
use of four stages of this type of ampli- 
fication whereas a year ago the practical 
limit was not more than two stages. The 
net result of this improved design is far 


d 


greater sensitivity, greater selectivity 
and more simple operation. 
Audio-frequency. amplification in this 
receiver has also come in for its share of 
improvement, with the result that the 


reproduction of-music and speech now is. 
‘more truthful than through any other 


mechanical or electrical means. This is 
partly accounted for by the develop- 


ment of- néw tubes, which are capable 


of handling greater. volume without 
distortion, and by the provision ` of 
greater amplification per tube; it is also 


due in part to improvements in other. 


instrunients used in the audio-frequency 
amplifier portion of the receiver, and in 


the use of a really good- loudspeaker. 


The Fada “8” employs eight vacuum 
tubes in all. Four of these tubes are 
used as radio-frequency amplifiers, one 
as a detector, and three as audio-fre- 
quency amplifiers. All of these tubes are 
of the UX-201-a type with the excep- 
tion of the one used in the last stage of 
audio amplification and this i isa UX-171 
type power tube.’ ; 

The four: stages of fado reniy 
amplification are perfectly - neutralized 
so that it is impossible to make the 
amplifier oscillate anywhere within the 


' broadcasting waveband. Moreover, the 
degree of amplification is practically 


equal for all wavelengths covered by 
the receiver. Another consideration— 
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and an extremely important one from 
the standpoint of the ultimate owner of 
a set—is that the amount of radio- 
frequency amplification per stage is the 
same .as .is. found in other. non-oscil- 


. lating receivers using fewer stages. In 


other words, stage. for stage, the radio- 
frequency amplification: is- equal or 
better than that of most good receivers 
of a year. or -so -ago ` The total radio- 
frequency amplification of this new re- 


` ceiver is therefcre, greatly increased. 


The amount of radio-frequency am- 
plification, of course, determines the 
sensitivity of the receiver and this new 
model provides surprisingly good recep- 
tion from stations at extreme distances. 
The high sensitivity permits the elim- 
ination of the outside antenna (or the 
indoor antenna) and the ground con- 
nection. The: pick-up device used is a 
small loop antenna that is hinged 
directly onto the receiver cabinet and — 
measures approximately two feet in 


height by one foot wide by three inches 


deep. For local reception, in the casé 
of the table type receiver, the loop is 
dropped down flat inside of the receiver 
cabinet and is entirely concealed. For 
greater sensitivity it isswung to an up- 
right position. In either position the 
cover of the receiver cabinet may be 
closed as the loop does not interfere. 
‘(Continued on page 462) 
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AN ACTUAL HOME THAT IS WIRED FOR WIRELESS 


Every room of this “radio house,” (which is located on Staten Island, N. Y.) is served by 
radio, either in the shape of a complete receiver and loudspeaker installation or an ez- 


tension loudspeaker unit with its own power amplifier. 


The wiring is as complete and 


as inconspicuous as the ordinary electric ligh! wiring. 


HOW TO 


Wire Your House for Radio 


Now comes the next step in the establishment of radio as an integral 
part of the home ‘‘the radio-wired house’”—some practical types 
of which are described in this article by— 


ND now the radio wired home! 

Of course it was to be expected 
that radio, sooner or later, would join 
the central heating plant and the sani- 
tary plumbing and the electric light as 
an integral feature of residential build- 
ing construction. 

Today, after five short but eventful 
years of development, radio broadcast- 
ing has become such an indispensable 
element in the home life of the typical 
American family that it has outgrown 
the narrow confines of the living room: 
radio now has something to say to the 
housewife while she is about her daily 
work in various parts of the house; radio 
has entertainment for the family and 
friends during the summer evenings 
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spent on the porch; radio has entertain- 
ment for the servants in their quarters; 
radio has dinner music to make the 
meals all the more enjoyable; radio has 
setting-up exercises for the more am- 
bitious members of the family to follow 
in the privacy of their bedroom; radio 
has bedtime stories and lullabies for the 
kiddies; radio has plenty to do in help- 
ing to pass away the long hours of the 
sick member confined to his bed. 
Radio is no longer a parlor variety of 
entertainment; its place in the house- 
hold is everywhere, from morning till 
night, to be heard by anyone at will. 
All of which creates problems in radio 
wiring and in providing radio service in 
all parts of the household. It is mani- 


fest that the radio facilities in the aver- 
age home today are little more than 
crude improvisions, intended more as & 
means of becoming acquainted with the 
possibilities of radio. A parallel might | 
be found in the early introduction of 
electric service in the home, when 
electric wiring did not go beyond plain > 
moulding to bring the current to a single 
ceiling fixture in each room. Just as 
electric wiring has been extended to a 
complete system of convenient outlets | 
and switches, together with all manner 
of electrical appliances, so must radio | 
become a complete wiring system with | 
ample equipment for a complete utilize 
tion of broadcasting service. 3 
To begin with, the living-room radio 
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installation presents an inflexible sys- 
tem. The radio programs must be 
heard in that part of the house, al- 
though, so far as the apartment or small 
house is concerned, there may be suf- 
ficient loudspeaker. volume to bring the 
music at least to other rooms. Still, 
it is annoying to strain one’s ears to 
listen to a remote musical selection or 
speech; at best, this plan is a poor one. 
It means maximum loudspeaker volume, 
with everyone in the household—and in 
the neighborhood, for that matter— 
compelled to listen to that one particular 
program. l 

So the usual, living-room installation 
lacks in two important particulars: 
First, the loudspeaker is located in one 
part of the house to which the house- 
hold members must go for best results; 
secondly, all members of the household 
are compelled to accept a given radio 
program, as but one program can be 
received at a time. 

There is no choice—but there may be 
many disputes—with this arrangement. 
Its one redeeming feature is, namely, 
low first cost and minimum operating 
cost. 

That the evolution of radio in the 
home cannot stop at this stage is not 
only sound logic but a certainty as well. 
There must be ways and means devised 
whereby home radio becomes a more 


flexible means of serving the entire 


household. 


Separating the Loudspeaker from 
the Receiver 


Radio wiring, which answers the 
problem of making radio broadcasting 
service available in all parts of the 
house, may be as simple or as. elab- 
orate as the pocketbook and taste may 
- dictate. It may be a temporary prop- 
osition, using exposed wiring of the 
home-made category, or it may be a 
` permanent, concealed wiring job. Again, 


it may be applied in the home under - 


construction, virtually side by side with 
the usual electric wiring, or it may be 
installed in the house already built. 
However, the radio wiring investment 
will return many times its cost and will 
immeasurably increase the pleasure 
derived from a given radio set. 

Radio wiring had its start, no doubt, 
when some enterprising radio listener 
decided to bring the loudspeaker to 
another room without disturbing the 
receiver installation. Temporary wires 


were employed. Today there are special- 


extension cords available for this very 
purpose. Simple as this method is, it 
affords a surprising extension of the 
broadcast service. Especially is this 
true in summer time, when the loud- 
speaker may be moved out on the 
porch or even on the lawn. Even as a 
regular thing it is desirable to have the 


loudspeaker some distance away from 


the receiver, for the reason that the 
adjustments may be made more effect- 
ively if the operator is listening under 
the normal conditions of enjoying a 
radio program, instead of under the 
false conditions of having an ear virtu- 
ally up against the loudspeaker. 

The loudspeaker extension cord is a 
step in the right direction, even though 
allowing that it is an improvision or 
makeshift. ae 

So far as actual radio wiring is con- 
cerned, there are no fixed rules or speci- 
fications for radio wiring and radio 
installations. No universal prescrip- 
tion can be issued. Each case must be 
handled individually, with such factors 
as personal taste, expense and judg- 
ment influencing the final plans. The 
home owner should decide just to what 
extent radio service is desired through- 
out the home; then he should consult 
the radio dealer and the electrical con- 
tractor for a corresponding installation 
—or undertake the work himself. 

The nature of the wiring is again a 
matter of choice. 
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With ‘low-powered 
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receiving equipment, using batteries 
throughout, the wiring may be of the 
ordinary bell-wiring variety; however, 
when it comes to high-power radio re- 
ceivers that employ battery elimina- 
tors and appreciable voltages in the 
output connections, the wiring should 
follow the usual standard electric wiring 
for permanent and safe service. | 
‘ Any home owner who can afford a 
good radio set should also secure a neat- 
ly wired installation, with protected 
wires and neat outlets. It should be a 
permanent job and not a sloppy one of 
temporary character, which is not only 
a menace to property but a constant 
source of radio trouble due to broken 
wires and faulty connections and leak- 
age of current. Furthermore, the radio 
wiring should be in accordance with the 
rulings of the fire underwriters, especi- 
ally now that considerable energy is 
being handled by high-power receiving 
sets, so as not to jeopardize the fire in- 
surance protection. . 

If the radio wiring is installed in a 


. home under construction, it may be run 


in flexible armored cable or BX, side by 


§ 
“ 


THE WIRING IS BUILT INTO THE WALLS 
The wiring for the outlet box for the switches may be done before the 
plaster has been put on the wall, as shown here, or it may be threaded 
through the wall partitions by a competent electrician. 
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HOW THE CONNECTIONS ARE MADE 
These two drawings show the wiring arrangement for the dual operation 
of the set and loudspeaker installations on both the first and second 
floors of the “radio house.” 


side with the usual electric wiring. The 
contractor charged with the latter can 
also handle the former, and the cost is 
reasonable in comparison with the in- 
vestment called for by the radio equip- 
ment. 

If the wiring is installed in a house 
already built, the radio wiring may be 
of the concealed variety, using flexible 
armored cable or BX which electricians 
snake between walls and floors with 
surprising dexterity, or it may be in the 
form of neat metal molding which, al- 
though exposed to view, is unobjection- 
able, especially when it is painted to 
match the color of the walls and ceiling. 


The Single Receiver with Multiple 
Loudspeakers 

The simplest form of radio installa- 
tion is the single receiver in the living 
room or other convenient part of the 
household, in conjunction with radio 
wiring to various rooms where plug-in 
outlets are provided to accommodate 
a loudspeaker. 

With such an installation the “master 
receiver,” as it is now termed, is tuned 
for the desired program, after which 
a loudspeaker may be placed in any 
part of the house reached by the 
“feeder” wiring. Better still, two or 
more loudspeakers may be employed, 
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provided the receiver is equipped with 
a power tube and ample energy to supply 
the necessary output. 

Simplicity and low cost are the prime 
advantages of this form of radio in- 
stallation. There are certain draw- 
backs, however, which should be con- 
sidered in advance. 

First of all, if several loudspeakers are 
in use at one time, the volume from 
each loudspeaker will be considerably 
reduced because of the multiple drain on 
the master receiver. Again, the delicate 
balance of receiver output to loud- 
speaker input must necessarily be upset 
when using two or more loudspeakers. 
Then there is the inconvenience of 
operation; each time there is need of 
re-tuning the receiver or turning it on.or 
off, a trip must be made to the living 
room or wherever the receiver may be 
located. 

A variation of the foregoing plan is to 
be found in the radio service supplied 
by hotels and large apartment houses, 
where one or more master radio receivers 
are wired to loudspeaker outlets in the 
rooms or apartments. A multiplicity of 
receivers and corresponding outlets per- 
mit of some choice of programs. This 
system, however, is hardly feasible for 
home use because of the elaborate in- 
stallation, the constant services of a 
skilled operator attending to the several 
receivers, and the very considerable 
cost. It is intended primarily for 
larger institutions with listeners num- 
bered by the dozens, than for the aver- 
age household. 


A Receiver for Each Member of 
the Household 


The second form of radio installation 
for the home provides an individual re- 
ceiver and loudspeaker in each room. 

The obvious advantage of this plan 
is that individual radio tastes may be 
met at all times, with the receiver at 
hand for service as well as silence, for 
changing from one program to another, 
and for re-tuning and adjustment of 
loudspeaker volume. 

This multiple receiver plan certainly 
provides ultra-flexible radio service; it is 
especially applicable in households where 
there are several strong-willed indi- 
viduals. This plan requires practically 
no radio wiring; each receiver is com- 
plete in itself, including batteries or 
electric light current supply, and loud- 
speaker connection. _ 

The obvious drawback to this scheme 
lies in the multiplicity of radio receivers, 
which represent a considerable invest- 
ment and high upkeep; furthermore, a 
number of antennas are necessary, 
spreading out in various directions so 
as to minimize troublesome interplay. 
unless loop receivers are employed, 

(Continued on page 450) 
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What the owner of station 9 
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a The ‘True Narrative of the: Dramatic Part Played by a 


Brown Bros,” 


THE MAN WHO DISOBEYED UNCLE SAM—AND 


At the left is Mr. C. B. Harrison of Belleville, Illinois; at the right is 
his transmitting set with which, while under the ban of the Department 
of Commerce, he called for help to the stricken town that is pictured 
above. The set comprised six 5-watt oscillators 


UPPOSE that you were a licensed 
radio amateur who owned the only 
transmitting set in your town, and that 
because of some minor infraction of 
one of the regulations of the Department 
of Commerce you were not permitted 
- to operate your set for three months. 

And then suppose that a tornado 
should whirl down into a neighboring 
town during your period of suspension, 
carrying death, destruction and wide- 
spread suffering to your fellow men, 
and that the only medium of contact 
between the stricken area and the out- 
side world should suddenly become 
your banned transmitter! — 

That is exactly the dramatic situation 
that faced C. B. Harrison, amateur 
operator of station 9 DOZ at Belleville, 
Illinois, when the historic tornado of 
March, 1925 laid waste the neighboring 
town of Murphysboro with dire results. 


By J. ANDREW WHITE 


WAS REWARDED 


and a speech amplifier. 


Harrison promptly decided that his 
duty lay with suffering humanity— 
and he acted on this decision without 
regard to the penalty thus invoked 
under the man-made law. 

And in doing so he rendered the type 
of conspicuous service which has won 
for him the award of the Popular Radio 
Medal—tulfilling the condition that 
“prompt and efficient action was uti- 
lized to perform an essential part in the 
alleviation of human suffering or in 
the saving of human life.” (It might 
be explained here that the Radio In- 
spector not only whitewashed Harrison 
of blame but commended him for his 
useful service.) 

The story rightfully begins with Har- 
rison idling at home evenings on the 
first of March, restless and unhappy 
because of his suspension. For twelve 
years he had operated an amateur sta- 


Ld 


, two 50-waltt oscillators 


Radio Amateur at the Time of the Tornado in Murphysboro 
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tion without hindrance; this was his 
first offense. Time hung heavy for the 
first eighteen evenings during which he 
could listen only to others and not reply 
to the friendly station voices that filled 
the air. m 
Methodical, as all good amateurs are, 
he jotted down various observations in 
his “log” as he listened to the doings of 
the other code handlers. An extract or 
two from these entries reflect somewhat 
the state of mind of the hard rider of a 


hobby suddenly unseated. During the. 


first night of the suspension, for in- 
stance: 

“Wish NAA could say something beside 
the weather and storm warnings. Key 


West just as uninteresting. Have not 
héard an SOS for over a year.” 
Then later: . s 
“Have been reading a station for over 
one hour. He sure has a wonderful fist. 


(Continued on page 459) 
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CONDUCTED By LAURENCE M. COCKADAY 


Adding . Radio-frequency 
Amplification to the 
Four-circuit Tuner 


WHILE the fine qualities of the Four- 
circuit Tuner are indisputable, the fact 
that a large antenna is needed to get 
best results is undoubtedly a drawback. 
For this reason, many requests have 
been received for instructions upon the 
addition of radio-frequency amplifica- 
tion, which would eliminate this 
requirement. 

After considerable experimentation it 


has been found that the most practical 


plan is the conversion of the receiver to 
the LC-26 type. When this change has 
been made, only three stages of audio 
amplification are necessary; therefore, 
the converted receiver does not require 
an extra tube. 

The circuit. that is used in the con- 
verted receiver is the same as that of 
the LC-26 receiver, which was described 
in the December, 1925, issue of POPULAR 
Rano except that phone jacks are used 
after the third, fourth and fifth tubes 
as in the Four-circuit Tuner and a “C” 


A REAR VIEW OF THE CONVERTED FOUR-CIRCUIT 


battery has been added. The circuit dia- 
grams of the Four-circuit, the LC-26, 
and the revised receiver are shown in 
Figures 2, 3 and 4. a 
Figure 1 shows a rear view of the 
Four-circuit Tuner after conversion. 
. The number of changes to be made in 
the receiver will depend largely upon the 


desires and pocketbook of the individual » 


builder. At a cost, for new parts, of 
about seven dollars a change may be 
made which will result in a receiver that 
has the tone quality of the original 
Four-circuit Tuner with the added sen- 
sitivity of the LC-26 receiver. 

In other words, for this amount a 
receiver may be obtained which is capa- 
ble of providing excellent quality and 
plenty of volume, even when used with 
a short antenna. In tests made in New 
York City, loudspeaker volume was 
obtained from stations 30 and 40 miles 


away with a fifteen-foot wire lying on 


the floor as the antenna. 


The New Apparatus Necessary 
_ for the Change 


To make these essential changes it is 


necessary. to obtain a variometer, 2 


` 


i , 


‘>? R TF 


TEER 


TUNER RECEIVER 
Fiaure 1: How the Four-circuit Tuner should look when the changes 


that are outlined in the text have been made. 


The circuit of the 


9 completed set is essentially the same as that of the. LC-26 receiver which 
was described in the December, 1925, issue of PoputaR Rapio. The 
Four-circuit shown here was constructed according to the directions 

given in the October, 1924, issue. 
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primary coil for the old precision four- 
circuit tuner coil, a .00015 mfd. capac- 
ity fixed condenser for use aS an an- 
tenna series condenser, and a battery 
switch to cut this condenser in or out 


- as desired. The variometer should be 


one of the smaller type, such as the 
General Radio instrument. 

The primary coil may be purchased 
from the manufacturer of the Precision 
coil, or it may be made at home. This 
coil consists of 1014 turns of No. 18, 


_DSC wire, wound on a tube 24% inches 


in diameter. The winding should run in 
the samedirection asthat of the large coil. 

It goes without saying that the old 
four-circuit coil should not be used 
unless it is in first class condition. If 
there is any doubt on this score it would 
be better to play safe and purchase a 
whole new coil, such as the “Octaform” 
coil which is made especially for the 
LC-26 circuit. 

If the old four-circuit coil is used the 
bank-wound portion, D, must be dis- 
carded. The inner ends of the two coils 
B and C are joined together and a tap 
is brought out from this connection to 
serve as the midtap, shown in the LC- 
26 diagram. i 

To assemble the coil, stand this large 
tube upright with the smaller winding, 
C, uppermost. Then, slip the new pri- 
mary coilinto the other i in such a position 
that its top turn is on a level with the 
top turn of coil C and fasten it in that 
position by means of a small brass bolt 


‘running through one side of the ends of 


the two tubes. Later, when the primary 
coil is connected into the circuit, its top 
turn should connect to the plate of the 
first tube socket, and its bottom turn 
to the “B” battery. 

Changes in the Layout of the Receiver 

The physical changes in the receiver 
are not extensive. The four-circuit 
coil is of course removed from its original 
position, together with all of the wires 
which were connected to the coil. The 
switch lever, R, and the taps, S, are 
also removed from the panel. 

The variometer is then mounted with 
its shaft through the hole from which 
the switch lever was removed. 

The coil is fastened to the baseboard 
in an upright position by means of two 
small, brass angle brackets. It should 
be placed with its center 63% inches 
from the left end of the baseboard and 
134 inches from the rear of the base. 

Socket J1 is moved toward the left to 
a position where its center is 43% inches 
from the left end of the baseboard. The 
amperite, L1, is placed directly in front 
of this socket, close to the panel. 

The condenser , Ql, and the resistance, 
P1,are removed and the transformer,N, 
is moved to the right to the position pre- 
viously occupied by these instruments. 

(Continued on page 469) 
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THE FOUR-CIRCUIT TUNER CIRCUIT DIAGRAM 
Figure 2: The diagram of the original set before any of the changes have been made. 
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THE LC-26 CIRCUIT DIAGRAM 


Fiacure 3: Before undertaking the changes which are outlined in the text, the reader should 
compare this diagram with that in Figure 2. 
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THE CIRCUIT DIAGRAM OF THE CONVERTED RECEIVER 


FIGURE 4: The circuit to the left of the broken line is identical with that of the LC-26; to the 
right of this line it is similar to that of the Four-circuit Tuner. 
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IN THE WORLD’S LABORATORIES 


CONDUCTED BY DR. E. E. FREE 


Hope of Radio Enjoyment 
` for the Deaf 


THERE were mentioned in this De- 
partment, several months ago, the ex- 
periments of Mr. Jakosky and Dr. 
McConnell, of the United States Bu- 
reau of Mines, in teaching deaf persons 
to read radio or telegraph code by the 
feel of the vibrations on their skin, some 
form of vibrator sensitive to the incom- 
ing signals being pressed against the 
forehead or held in the fingers.* This 
interesting effort has now received a re- 
markable extension in the quite inde- 
pendent experiments of Professor Rob- 
bert H. Gault, of Northwestern Univers- 
ity, on the possibility of teaching deaf 
.persons—or normal persons, for that 
matter—actually to “hear” -sounds 
through the finger tips in the same way. 

The vibrator against which the finger 
of the “listener” is pressed consists of a 
telephone receiver the face plate of 
which has been cut out, so that ‘a wide 
hole is left through which the tip of the 
thumb or finger can be pressed against 
the diaphragm. In teaching students 
to “hear” by this method Professor 
Gault speaks vowel sounds, syllables 
or short, simple sentences into a tele- 
phone transmitter. This transmitter is 
connected to an audio-frequency am- 
plifier. The out-put of this amplifier 
goes, in turn, to the receiver carrying 
the vibrating diaphragm touched by 
the finger of the learner. Care is taken 
to have the entire apparatus substan- 
tially distortionless, special telephones 
and amplifiers having been loaned for 
this purpose by the Bell Telephone 
Laboratories. 


**Receiving Radio Code by Touch,” POPULAR 
Rapio for September, 1925, pages 285-286. 


t''Touch as a Substitute for Hearing in the In- 
terpretation and Control of Speech,” by Robert H. 
Gault. Archives of Otolarynyology (Chicago), vol. 
3, pages 121-135 (February, 1926). Briefer and 
more popular accounts of Professor Gault’s work 
have appeared in The Scientific Monthly (Garrison, 
N. Y.), volume 22, pages 126-131 (February, 1926), 
(by Professor Gault) and in the New York Herald- 
Tribune for July 4, 1926 (by the Editor of this 
Department). Details of some of Professor Gault's 
control methods will be found in ‘‘Control Experi- 
ments in Relation to Identification of Speech 
Sounds by Aid of Tactual Clues,” The Journal of 
Abnormal and Social Psychology, volume 21, pages 
1-13 (April, 1926). > 


Professor Gault has been experiment- 
ing with this method for about three 
years, the last year under the auspices, 
and with the aid, of the National Re- 
search Council, at Washington, D. C. 
His success has been remarkable. With 
a comparatively short series of lessons, 
the average person, whether deaf or not, 
learns to recognize selected syllables 


with a high degree of accuracy. Some’ 


of Professor Gault’s pupils have learned 
to recognize sentences quite well. Two 
of them are now able to catch the drift 
of a totally unfamiliar story by finger- 
tip hearing alone.§ When one remem- 
bers that these results have been ac- 
complished by a relatively small amount 
of training, far less than a child needs to 
learn to recognize speech for the first 
time, the outlook for help to deaf per- 
sons is extremely favorable. 

These experiments have radio interest 
not only because it is the development 


§For this last fact, as yet unpublished, POPULAR 
Ranio is indebted to a special communication from 
Professor Gault. 


Harris & Ewing 


. POPULAR RADIO 


of radio amplifiers which has made 
them possible, but because they hold out 
promise of radio enjoyment to persons 


hitherto shut out from it by total, or 


nearly total, deafness. It is already 
well-known that deaf persons éan sense 
the rhythm of music by its vibration, 
They are able to dance, for example, by 
aid of the vibration of the floor. Pro- 
fessor Gault’s results promise them a 
chance to recognize tones as well. Itis 
perhaps too much to hope ‘that their 
appreciation would ever be as keen a 
that of persons with normal ‘ears but 
even something far short of this would 
be a priceless boon to many of the 
afflicted. i 
Professor Gault is not primarily in- 
terested in this feature of his work, but 
in the help which it promises to supply 
in teaching deaf persons to recognize 
speech and to speak themselves. Many 
a, deaf person is also mute solely because 
his deafness prevents his hearing the 
sounds which he must imitate in order 
to speak. Those who do learntto speak, 
by the help of the truly marvelous 
methods which the experts in guch mat- 
ters have developed, usually SS 8 
peculiarly flat and unpleasing voice, 
again for the reason that they do not 


hear either their own voice or that of 
‘others and cannot make the proper 
corrections of mistakes. {Professor 


_ through their fingers are of gr t assist- 


ance in improving their speaking abili- 
ties. It is expected, too, that similar 
methods will help greatly in}teaching 
deaf persons the art of lip reading. -` 
From the viewpoint of puré, science, 
(Continued on page 438 
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USING THE THUMB TO HEAR SOUNDS 


By the sensitive tip of the thumb, pressed against the vibrating diaphragm 

of this special telephone receiver, Professor Gault’s pupils are able to 

recognize the sound of syllables or words by the touch sensation alone. 
Two of them can even pick up the drift of an unfamiliar story. 
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Tungar is the original bulb 
charger. It is a G-E product 
developedin the Research Lab- 
oratories of General Electric. 


East of the Rockies: 
2 ampere Tungar $18 
5 ampere Tungar $28 

60 cycles—110 volts 
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plug In 


-battery charging 


LUG in the Tungar. Turn a switch 

to the right—and your “A” batter- 

ies are charged. To the left for your “B” 

batteries. Yes, it’s as simple as that— 
with a Tungar. 


An easy installation connects your Tun- 
gar permanently. Then you can conceal 
batteries in a cabinet, or down cellar— 
and just havea convenient switch to close 
when you sign off for the night. 


In the morning your batteries are at their 
best, and you’ve only used about a dime’s 
worth of current. 


Tungar charges 2, 4 and 6 volt “A” 
batteries, 24 to 96 volt “B” batteries, in 
series: and auto batteries, too. No extra 
attachments needed. 


It causes no radio interference. 
It will not blow out Radiotrons. 


Merchandise Department 
General Electric Company 
Bridgeport, Connecticut 


Tungar—a registered trademark—is found only 
on the genuine. Look for it on the name plate. 
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Now it’s easy to hold 4 
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N dio—by these new tested methods 
og I train you just as employers would have 


ou trained. If you're earning a penny 
ess than $50 a week, - 


| FREE BOOK telling < 
j all about the great g3 
xy new BIG-PAYindus- ¥% 
Hi try, Radio. Thousands Y 
W of openings, good poal- 
tlons everywhere Free 
Book givesali thefacts. 
Learn to bea Radio Ex- 
. and draw down | 
ig, pay for me easiest 
and most fascinating 
work in the world, J. E. Smith, Pres. 


Pil Train You Quickly At 


Home To Be A Radio Expert 


Stay home and hold your job—I’ll brin 
your training to you. You learn quickly an 
easily in your spare time without leaving 
home. I-guarantee to train you success- 
fully or refund your money under the terms 
4 of a guarantee bond I give you upon enroll- 
ene I l eupply you ee of extra cost with 
all need apparatus a and receiving sets for 
; f ecactical i work while learning, so you can 
Mee! master Radio quickly, easily, at home, 


Big Demand For Trained 


Men Ia Badio 


‘2 day N. R. I.-trained men taking 

7: een Slas in liei Radio field! Thousands 
of Soeninee now awal the trained man in 
f thie NET v profession REE EMPLOY- 
mr ME VICE WHEN YOU GRADU- 


rar AT Tany other big features. Don't go 
ue aca rat $25° or $35 or $45 a week when as a 

; dio Expert you could be p down 
; al money for the same six days. t the 
Facte—CLIP COUPON N 


Age or Lack of Experience 


No Drawback 


You don’t need high school training to 
7 learn by my methods—common schooling is 
fae enough. Lack of experience or education 
ge need not hold you back. ning is 
fm thorough and complete, but at the same 
men) time it’s practical, simple, and clear. Young 
mee, and old alike have won success in Radio 
Tie dee ae my Sea Send coupon below for 
Book—“ Rich Rewards in Radio." 
Read for yourself. My offer of receiving sets 
and practice instruments given with course 
soon to be w seat meade el 
NOW. Cou ouros will bring book 
poci full de of bigs elal out- 
offer. 


J. E. Smith, President 
National Radio Institute 
Dept.KT-8, Washington, D. C. 


FIVE BIG OUTFITS 
(1) Modern Single Con, 
trol Thousand Mile Vacus 
um Tube Set 
(2) Simple receiving 
equipment for practice 
work 


AY instruments 
í | With Course. 


(3) Advanced receiving 
equipment for practice 
work 

(4) World-famous Natro- 
meter, patent of National 
Radio Institute. 

(5) Practice set and bus. 
ter outfit 
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also, the experiments have great inter- 
est. 
nerves of the fingers may be highly edu- 
cated for the perception of tones and 
sound vibrations, just as they can, we 
already know, in reading the raised let- 
ters of the print used for the blind or in 


-such commercial matters as the feel of 


fabrics. The nerves of our ear, with 
which we now do our hearing, were or- 
iginally touch nerves, as, indeed, were 
all the nerves of our body. The entire 
nervous system, the brain included, is 
a mere in-growth of the skin, developed 
in the course of ages of evolution out 
of the primitive touch sensation which 
was possessed by the skins of our ancient 
ancestors, the small worm-like creatures 
who lived along the sea shore when the 

world was very young. Having special 
ear nerves, which hear better than our 
touch nerves can, we have lost the 
power of perceiving sounds by the skin, 
which power our remote animal an- 
cestors undoubtedly possessed. Pro- 
fessor Gault’s experiments suggest, 
quite definitely, that we may be able, 
by training, to recover a large part of 
this lost ability of our nerves of 
touch. 


Radio Does Not Cause 
Bad Weather 


THE delusion, so prevalent three 
years ago, that “radio was spoiling the 
weather” and ruining the crops broke 
out again in Europe the past summer, 
largely as the result of a widely-quoted 
statement by Dr. Paul Painlevé, then 
French Minister of War and a mathe- 
matician of international distinction. 
M. Painlevé remarked that he saw no 


yah tehtag,. 
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They indicate that the touch 


‘reason why radio might not influence 


the weather and that he thought th 
matter ought to be looked into. The 
weather of 1926 all over the world ha 
been unusual; in many places it has 
been marked by ruinous rains and floods, 
The peasants of several countries be- 
came excited by the discussi on ai the 
point of demanding that ra 
missions cease and that Senin ab 
removed. : 

M. Painlevé seems to have spoken : 
in this instance with the carelessness 
expected of a politician, rather than the 
caution demanded of a scientist. Ther | 
is one simple consideration which makes 
obvious the virtual impossibility of radio | 
having the slightest effect on th 
weather; this is the fact that the electro 
magnetic waves originating in natural 
electric disturbances, like thunder- 
storms, are thousands of times mor 
energetic than the strongest radio 
waves. The earth’s atmosphere has 
been in continual electric oscillation,. 
owing to these natural discharges, for 
millions of years. It is exceedingly im- 
probable that the tiny additions due. 
to radio should have any perceptible 
effect on any atmospheric condition. 

The real reasons for the abnormal 
weather of this year probably lie in the 
deficiency of sunlight which existed for 
some three years and which has only 
recently been equalized. The waters od 
the North Atlantic and the North 
Pacific Oceans apparently have some 
what abnormal temperatures. 

It is not possible to say that the 
weather is either colder or warmer, but 
that it is unusual and vastly disturbed. 
The fundamental causes, as of all such 
changes, are in the sun, not on earth. 
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TESTING THE TRUTH OF TOUCH-HEARING 
In order to be fully certain that his experiments were not explainable by 


traces of sound reaching the ears of his pupils and helping them to dis- 

linguish, unconsciously, the sounds causing vibrations under the finger 

lips, Professor Gault carried out some tests with the vibrating diaphragm 
inside this sound-proof_bag. 
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eres a golden 
* tinkle in the air- 
Does it reach your ears? All you need is a Rectigon to 
make music sound like money. And to keep your batteries 
charged up to their ears with pep. Thus you attain best 
possible reception at lowest possible cost. Your Rectigon 
pays dividends quickly in money saved from the service 


station. And you always have a marvelous power reserve 
to bring in the best your set can get. | 


and it comes from charging at home with _ 


‘The Westinghouse 


No noise as it charges — not 
_a bit of fuss. Not even 
a murmur that would 
disturb the mildest 
slumber. 


©, 1926, W. E. & M. Co. 


_ Rectigon 
Battery Charger 


No acids, chemicals — no 
moving parts—nothing 
to spill or burn. No 
muss, nor worry. You'll 
have no spoiled rugs, 
ruined clothing. 


Snaps on in an instant —just 
plug into the light socket, 
snap on the terminals. 
Saves service station 
bother. Spares interrup- 
tions caused by absent 
batteries. 


Charges both ‘‘A’’ and ‘‘B’”’ 
batteries— Keeps both © 
packed with power. Bulb 
is used for “B” battery 
charging and it is en- 
closed, like all other 
parts, in metal, safe . 
from accident. (Recti- 
gon charges automobile 
batteries, too.) 


Safety for batteries and set— 
You’ll not wake to find 
your battery discharged 
—that can’thappen with 
a Rectigon attached. 
Should you tune in with- 
out detaching the Recti- 
gon from battery, your 
set won’t be harmed. 


‘THE RECTIGON isa superb Westing- 

house product. Things you can’t see, |$ 

, like extra heavy insulation, things you can see, like the 

No Storage Battery Radio durably enameled case—all are of highest quality. 

is Complete Westinghouse manufactures also a complete line of radio 
Without a Rectigon instruments, and Micarta panels and tubes. 


WESTINGHOUSE ELECTRIC & MANUFACTURING CO. 
l Tune in on KDKA - KYW - WBZ ~KFKX 
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BERTY, epitomizing 


the Land of the Free! 


The Leviathan, symbol of 
America’s power on the sea! 
Both supreme expressions of a 
Nation’s greatness. 


The Durham Metallized Re- 
sistor is the supreme grid- 
resistor, because it embodies 
improvements that lift it 
above most competition. 
Noiseless, unaffected by at- 
mospheric changes, and per- 
manent in resistance value. 


500 ohms to 10,000 ohms.............. $1.00 
- Above 10,000 ohms to .24 meg......... ae 


.25 meg to 10 meG........-- 0. eee eeees 


'-_ DURHAM RESISTOR 
MOUNTING ; 
Made of moulded insulation of excep- 
tionally high resistance. Has best 
quality, tension*spring, bronze con- 
tacts. The only upright mounting 
made. Occupies but little space 1n set. 


Aingle mounting... .....essossesssesecses 500 


For condember......ccccceeccccccccss esae 650 


| 2B ii i 
Nay METALLIZED => 
wy è mm 


RESISTORS 
INTERNATIONAL RESISTANCE CO. 


Dept. A., Perry Bldg., Philadelphia, Pa. 
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From a photograph made for POPULAR RADIO by Campbell-Gray, London. 


IN THIS TUBE ELECTRONS WERE DISCOVERED . 
Shown at the Wembley Science Exhibit, and reproduced here by special 
permission of the Exhibition Committee of the Royal Society, thts vac- 
uum tube is the one used by Sir Joseph J. Thomson, in 1897, to explore 

the mysterious “cathode rays,” now known to be streams of electrons. 


All Electrons Are Alike 


Onm of the basic conceptions of radio 
theory, as of many other branches of 
physics, is that all electrons carry the 


same electric charge, have the same’ 
mass and are otherwise identical. As 


Lord Kelvin said long ago about atoms, 
electrons are as uniform as though they 


- were “manufactured articles,” in which 


they differ sharply from most ordinary 
objects. No two leaves from a tree, for 
example, will ever be exactly identical. 
Not even any two crystals of rock salt 
or of galena are ever exactly the same: 

This basic idea of the identity of any 
two electrons, no matter where found, 
was attacked some years: ago by Pro- 
fessor Felix Ehrenhaft, of Vienna, who 
believed that he and his pupils had 
found evidence that under certain 
conditions there could exist’ what he 
called a “sub-electron,’” that is an 
electric charge less in amount than the 
supposedly uniform charge of .4774 bil- 
lionth of an électro-static unit which all 
ordinary electrons are found to possess.* 

Although this contention of Professor 
Ehrenhaft has had little acceptance from 
other physicists it has attracted much 
attention. It is important to record, 
therefore, that Mr. R. Sanzenbacher, a 
student. of Professor Erich Regener, of 
the University of Stuttgart, in Ger- 
many, has repeated the experiments of 
Professor Ehrenhaft, has failed to con- 
firm them and has apparently located 
the reason for Professor Ehrenhaft’s mis- 
taken conclusion.f : 

All of the experiments, Ehrenhaft’s 
and Sanzenbacher’s alike, are carried 
out according to the method originally 
devised by Millikan and used by him to 
obtain the modern measure of the 
electric charge of the electron. Tiny 
globules of mercury or of some other 
substance are floated in air. These 


*For an account of Professor Ehrenhaft’s ideas, © 


with some contrary data from Dr. R. A. Millikan, 
see “Is the Electron Divisible?” Popuntar RADIO 
for October, 1925, page 378. 


tThe results are announced in a preliminary 
paper, ‘‘Contribution_to the Explanation of the 
Sub-Electron’”’ (in German), by Erich Regener. 
‘Die Naturwissenschaften (Berlin), volume 14, pages 
219-223 (March 12, 1926). The full details of the 
research will appear in a dissertation soon to be 
T. Sanzenbacher, at Stuttgart 
niversity. ' 


globules are allowed to pick up an 
electric charge of one or more electrons. 
The rate of movement of the charged 
globule is then measured, under the 
action of a known electrostatic attrac- 
tion. The rate of fall of the globule, 
when uncharged, gives its mass. The 
rate of movement under the electrostatic 
attraction gives its electric charge. 

In the original performance of this 
experiment, and in all his repetitions of 


it, Millikan found the same value for. 


the electronic charge. Ehrenhaft did 
not. In some instances, especially with 
very small floating globules of mercury, 
he found indicated values a little smal- 
ler than Millikan’s figures, although not 
small enough to be assigned to one whole 
electron less. Thus arose the idea that 
an electron might be divisible into 
“sub-electrons.” In the new experi- 
ments, Mr. Sanzenbacher has studied 
tiny globules of mercury which altered 
in size, either by condensation (increase) 
or by evaporation. (decrease) during the 
course of the experiment. 

The results show no indication what- 
soever of the existence of a fractional 
electron. Mr. Sanzenbacher did find, 
however, that when the globules of 
mercury were floating in hydrogen gas 
instead of in air there occurred, in some 
instances, a decrease in the rate of 
movement, thus furnishing an apparent 
indication of a decrease in the charge of 
one electron. The same decrease was 
observed occasionally in mercury glo- 
bules which had stood long in air with- 
out changing in size, and provided that 
the globules were small. 

Without persuing the details, it may 
be said that all of Mr. Sanzenbacher’s 
data indicate that Professor Ehrenhaft’s 
mistake was due to some change in the 
surface of the small globules. Possibly 
these affix to themselves a thin layer of 
tightly-held air molecules; possibly their 
surface alters in some other way. How- 
ever this may be, something happens 
to the surface of the globule which 
makes it move more slowly through the 
gas than it should.. Thus arises an ap- 


parent, although false, inditation that 


the.charge on the globule is smaller than 
would correspond to one electron. 
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‘Radio batteries 
‘with a name and a reputation | 


Ture is one safe guide to follow in 

buying radio storage “A” and 

“B” batteries—the name of the 

battery and the reputation of the 
manufacturer. : 

More than twenty years ago, 

_ Prest-O-Lite gave the motor-car its 
first really dependable light, and 
since that time Prest-O-Lite has 
more than kept pace with the ever- 
changing motor industry. 

When the miracle of radio came, 
it was only natural that Prest- 
O-Lite should make batteries 

especially for this new industry; 
batteries which because of their un- 
excelled quality have added to the 
reputation and prestige of the name 
Prest-O-Lite. | 

These batteries were perfected - 
in the world’s largest electro-chem- 
ical research laboratories. They are 
made of the finest materials. Every 

user of a radio can depend upon 

Prest-O-Lite Radio Batteries to 

deliver their rated ampere-hour 

capacities and to insure good clear - 
reception. | 

Prest-O-Lite Batteries are attrac- 
tively priced from $4.75 up. It is 
unwise to take a chance on 
batteries of unknown make. Ask 
for Prest-O-Lite. 


THE PREST-OLITE CO., Inc. 


INDIANAPOLIS, IND. 


New York San Francisco 


In Canada: Prest-O-Lite Company 
of Canada, Ltd., Toronto, Ontario 


Send for free booklet 


“What every owner of a radio should know 

about storage batteries’ is a little booklet 

which every radio fan will find interesting and 

helpful. It is crammed full of hints that will 

bring nal thaw radio results—and save you 

money. It's yours for the asking—without 
__ obligation. : | 


Designed especially for radio 


STORAGE BATTERIES FOR 
MOTOR-CARS AND RADIO 
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and lightning won’t 
harm your set 


The National Board of Fire Un- 
derwriters specify that an approved 
Radio Lightning Arrester must be 
used with all out-door aerial instal- 
lations. 


Protection is easy. Insure your 


: insurance and save your set with a 


WIRT LIGHTNING ARRESTER 
(listed as standard by Underwriters’ 
Laboratories). The cost is a trifle. 


THE WIRT LIGHTNING AR- 
RESTER is an approved air gap 
type, made of bakelite giving am- 
ple insulation, with brass terminals 
moulded in bakelite, far enough 
apart so that there is no leakage. A 
“petticoat” of bakelite shields the 
arrester from water and dust. Hand- 
some and rigid. Lasts a lifetime. 
ey to install. Full directions on 
Ox. 


Don’t wait for a warning from the — 


elements—it may be too late then. 
Install the WIRT LIGHTNING 
ARRESTER—now. 


When you in- 
stall your 
R T 


and prevent 
leakage along 
your lead-in 
wire. It kee 

the wire at the 
proper dis- 
tance, pro- 
vides perfect 
insulation, and prevents wear and tear on 
the wire by preventing sagging and swaying. 


The Wirt Lightning Arrester is listed as 
standard by Underwriters’ Laboratories. 


Wirt Lightning Arrester. $1.00 
Wirt Insulator ...... .35 


SOLD BY LEADING RADIO DEALERS 


Wirt QGompany 
PHILADELPHIA PENNSYLVANIA 


Makers of DimeA-Lite 
ee, we a ee | -nmn -0 = 
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Die Naturwissenschaften 


| 
Zeit in Minuten | 
| 


THESE CURVES SHOW ALL ELECTRONS ALIKE | 
The upper curve shows the size of the floating mercury droplet; first a 


increasing, then decreasing. 


A Radio Method for 
Geologists 


Amonc possible applications of radio 
to the study of rocks and ore deposits, a 
subject which PopuLar Rapio has al- 
ready discussed on several occasions,* 
is a simple method described in a recent 
article by Professor Courant, of the 
University of Göttingen, Germany.f 
During the war Professor Courant was 
engaged in some studies of the ground- 
conduction telephone system—the so- 
called T. P. S. system—for the German 
Army.§ His present paper is a belated 
result. 

The method which he suggests con- 
sists in determining the paths of flow 
of the alternating, ground-conducted 
field which goes out from a doubly- 
grounded transmitter. The transmitter 
may be merely a buzzer circuit, with 
both ends grounded. The detector is a 
combination of two co#ls, one oriented 
in a north-south plane, the other in an 
east-west plane. The coils are on 

*See, for example, ‘Finding Mines by Radio,” 
T ORULA Rapio,,for September, 1924, pages 238- 


t'‘On Variable Low-Frequency Currents in the 
Earth and Some Questions of Geophysics” (in 
German), by R. Courant. Die Naturwissenschaften 
a volume 14, pages 61-64 (January 22, 
1 š 


$On the T. P. S. system, as used by the United 
States Army, see ‘‘Underground Radio Telegraph,” 
by S. R. Winters. Poputar Rapio for May, 1924, 
pages 490-492. 


The middle curve shows the electric 

charge on this droplet, the figures indicating the number of electrons 

on the droplet from time to time. The bottom curve shows these figures 

reduced to the basis of one electron. The straightness of this bottom curve 
proves that all the electronic charges were equal. 


wooden frames about one yard square. ` 
Both ends of each coil are grounded.. 
The north-south coil has one end, 
grounded to the north, the other to the 
south. The east-west coil is similarly 4 
grounded; one end to the east, the other® 
to the west. Mounded on the same: 
axis as these two coils is a third coll, 
which can be rotated, like the coil of 8 
radio-compass. In the circuit of this~ 
coil is a telephone. When thus a, 
ranged, the position of this inner col», 
which gives the minimum sound in ` 
the telephone indicates the direction ~ 
of the audio-frequency field moving = 
through the ground. x 
Professor Courant moves this receiver & 
and the transmitter from place to place} 
in the area to be examined, or, mote: 
conveniently, he uses a number of 
transmitters and a number of receivers. 
Thus he plots the paths of the lines of È 
force through the surface soil of thy, 
area. These paths are not affected, he ~ 
reports, by the superficial conductivity ` 
of the ground (as altered, for example, x 
by rain). On the other hand, they ar ,, 
controlled largely by the geologicl's, 
nature of the country, the underlying X% 
rocks, the presence of faults and folds, & 
and the like. He believes that methods 
along this line might be of service 1 
geological surveys. Service in agria i 
tural soil suryeys is equally possible.’ 
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A New Way to SESS 
: Sell E | 
. | Radio Cabinets 0 LY N C H 


j- 


Whoever Heard of Such 
a Thing Before? 


We have placed on the market two 
NEW STYLES on which we give you 
choice of stock sizes at the same price. 
Our “Piedmont” is made of hardwood, 
fancy nickeled hinges, three coats of the 
new lacquer varnish rubbed to a hard 
smooth glossy finish, mahogany finish 
only. 


Sizes 7 in. by 18 in. by ro in., 7 in. by 
21 in. by 10 in., 7 in. by 24 in. by r0 
in., 7 in. by 26 in. by 10 'in.—YOUR 
CHOICE AT ONLY $2.65 EACH. 
Cash with order, no C. O. D., f. o. b. 
Hickory. 


We challenge anyone to show us a cabi- 
net of this fine quality selling at such 
alow price. We have been making cabi- 
nets for four years—a few cents profit 
on each one, but a big production. - 


Send for New Catalogue— 
it’s FREE 


The Southern. Toy Company, 


INC. 


Hickory, North Carolina 


“| ANTENNA | 


Best outdoor antenna you can 
buy. 7 strands of enameled 
copper wire; maximum sur- 
face for reception. Prevents 
corrosion and consequent 
weak signals. 


9 The Original Celatsite 
f: ~a tinned, copper bus bar wire 
j with non-inflammable ‘“‘spaghetti” 

covering, for hook-ups. 5 colors; 
< Winch lengths. i 


gt 
We also offer the highest grade of 
spaghetti”? tubing for Nos. 10 to 
18 wires. 5 colors; 30-inch lengths, 


Flexible Celatsite 


Flexible, stranded 
for point-to-point 


"A W. 
van wy 


wire 
and 
sub-panel wiring. Non- 
inflammable “spaghetti” 
covering. In black, yel- 
low, areen rga and brown; 


=" a color for each circuit. Put 
up in 25-foot coils. 


a Celatsite Battery Cable 


'e ~a silk-covered cable of vari- p 
2  &lorcd Flexible Celatsite wires, | 
« for connecting batteries tosct. | kifa 
ts “blowing” of tubes; | jc 
gives your set an 
«© Orderly appearance. 


7 Send for folder 
; THE ACME WIRE CO., DEPT. P 


NEW HAVEN, CONN. 


y 
7 


| ETAL long has been 
M recognized as. the 


tors. The Lynch Metallized 


_test laboratories because it is ab- 


Metallized 
RESISTOR 
VASSORTMENT 


One 2 
Complete, $4.25 


best of electrical conduc- 


Resistor has received the un- 
qualified endorsement of lead- 
ing engineers, experimenters and 


FIXED RESISTOR 


Godan Sopdh 


INC. 
NEW YORK NY. 


solutely silent in operation and re- 
mains permanently accurate. 

Comprising a concentrated metallized 
deposit oné-thousandth of an inch thick 
upon a glass core and sealed within a 
glass tube, each LyNcH METALLIZED FixED 
REsisTOR wins in the exacting tests of 
time and service. 


Warranted — 


Absolutely Noiseless 
Permanently Accurate 
Dependable o 


The old carbon lamp con- 
sumed more current to give 
less light. Tungsten, which 
is metal, proved more effi- 
cient, more dependable. 


The Lynch Metallized 
Resistor gives non-arcing, 
conductive resistance. Ít 
marks as great an advance 
as did the tungsten lamp. 


Arthur H. Lynch 


If your dealer cannot supply you, we will ship 
by return mail. You take no risk as Lynch prod- 
ucts are sold on a money-back guarantee. Use ` 


the Convenience Coupon below. ° 
of 
a” 
-25to 10 Megohms .50 oo” 
PRICES above .01 to.24 “ .75 o oe 
001 to .01 “ $1.00 É Ww ge 
Single Mounting 35 of a na 


ARTHUR H.LYNCH, Inc. | “ee 


I a 
Manufacturers of Radio Devices 2” et ore ao 
o “ " 
Fisk Bldg., B’way & 57th St. ye ay are, 
New York, N.Y. Pd oe pce” wee p a 
MEMORA Pa ge ge a we a 
IREMLA a sh“ Roe e a Me 
e a a oan pr 
PO a oO eos ` a s” Pd ar o <i 
Dealers — vw’ ws oe E A ae 
AKYA a a a A 
Write us! 27 a eV asty® 2E a A NNS 
a ae T A SA 
s KÒ aCi T ao yor" . act > È 
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PERFECT FILAMENT CONTROL 


B 


Bradleystat 
FOR ALL TUBES 


Allon-Bradley Co. 


E E M ee 


FOR noiseless filament con- ` 


trol and maximum range, 
ask your dealer for the Brad- 
leystat. This graphite disc 
rheostat can be used for ali 
tubes without change of 
connections, The bakelite 
knob is removable if desired. 
The one-hole mounting and 
small size make the Bradley- 
stat easily adaptable to any 


- radio set. 


This ideal variable resistance unit is 
offeredin several ranges as, for instance, 
from 10,000 to. 100,000 ohms. These 
units are recommended by radio engi- 
neers for B-battery eliminatorsand solve 
the problem of obtaining variable volt- 
age control from the B-eliminator. For 
fixed resistance units, always specify 
the Bradleyunit. 


PERFECT VARIABLE RESISTOR 


ALLEN-BRADLEY COMPANY 
276 Greenfield Ave., Milwaukee, Wis. 


Please send me your literature on die 
Allen-Bradley line of perfect radio devices. 


INGIMNGs565.650 84066546460 ose bes oeoo,’ 
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the optical stores. 
_ windmill-like arrangement of little metal 
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DR. TEAR’S ETHER-WAVE MEASURER 


Dr. Tear holds in his hand one of the radiometer bulbs. Others, with 
the accessory apparatus, are on the table in front of him. 


Measuring the Energy in ` 
Ether Waves 


A PHYSICAL instrument which is likely 


to be added, soon, to the armament of 
the well-equipped radio experimenter, is 
‘| that known as the radiometer. It is one 


of the few instruments with which one 
can measure the energy in a ray of light, 
in a beam of infra-red or heat rays, or 
in a radio wave in the very short wave- 
length region now beginning to be ex- 
plored. 

The simplest -variety of radiometer 
may be seen any day in the windows of 
It consists of a 


vanes, black on one side and silvered 
on the other, the whole contained inside 
a glass bulb. When strong light falls 
on these vanes they move, the whole 


HANSON’S RADIOMETER 
The waves enter at the window, W, and heat 


the plate, T. This creates air currents | 


shown by the arrows. These twist the sus- 

pended plate, D, and thus the mirror, M, 

by means of which the amount of twist 
may be observed. 


_ by the late Dr. 


, Zerttschrift fir Physik (Berlin), volume 27, pest 


arrangement spinning around merrily 
inside its sealed glass bulb. This dis 
play radiometer is a toy, not a scientific 
instrument. It is possible, however, to 
build a similar device which ‘will have 
extreme sensitivity in the measurement | 
of radiant energy, as well as the great 
advantage of being suitable for a wide | 
range of wavelengths.* i 
The movement of the vanes of the 
radiometer does not depend, as many 
persons think it does, upon the 
pressure of light. Such a pressure 
exists, but it is far too small to move 
bodies as large as the vanes in the radio 
meter.f What happens in this instru- 
ment is that the radiation, whether of ' 
light or heat rays or radio waves, i ` 
absorbed by the blackened side of each ` 
vane. This blackened side becomes 8 ' 
little hotter than the bright, reverse . 
side. This heating, by interaction with - 
a little gas which purposely is left inside . 
the bulb with the vanes, produces the ‘ 
motion of the vana. The. theory i 
complicated, but known;f and when the . 
constants are known, the energy of the: 
radiation may be determined. l 
In the delicate forms of the instr; 
ment the vane system does not. rotate, 
but is merely allowed to twist around ': 
against the resistance of a fiber of glass h 
or of quartz. The amount of this twist \ 
measures the energy of the radiation. 


* The most sensitive form of radiometer, devised 
E. F. Nichols and called by bis 
name, is described in a recent paper by Dr. Nichols 
former associate, Dr. J. D. Tear; “The Nichols 
Radiometer,” Journal of the Optical Soetedy 
America (Menasha, Wisconsin), volume 11, pages 
81-86 (July, 1925). Another form of radiometer, 
slightly less sensitive but easier to construct, 3 
described in “A New Form of Radiometer,” by B. 
L. Hanson, in the same Journal, volume 11, page 
283-288 (September, 1925). ` 


t Another instrument, capable of measuring the 
actual pressure of light, is described by Dr. Test 
in “A Torsion Balance for Measuring Radiation 
Pressure,” Journal of the Optical Society of Ameria 

Menasha, Wisconsin), volume 11, pages 135-1 
August, 1925). 

t The accepted eony is due to the famous Dr 

Albert Einstein, “The Radiometer” (in German), 


1-6 (1924). See also, "Further Experiments on thé 
Theory of the Vane Radiometer,” by H.E. Marb 
Journal of the Optical Society of. America (Mensshs. 
Wisconsin), volume 12, pages 185-148 (Februayy,' 


1926) } 
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lund's New Creation 


——— = 


| The“ M i DLI N E "Condenser | 


The new Hammarlund ‘“MID- 
LINE” condenser makes its bow with 
the claim of superiority over any 
other type ever produced. 


Experience (yours and ours) is.re- 
sponsible for its many excellent fea- 
tures. “Straight-line-capacity” crowd- 
ed the low waves; “Straight-line-fre- 
quency” crowded the high waves; 
“Straight-line-wave-length” merely 
compromised between the two. But 
the Hammarlund ‘Midline’? retains 
the important advantages of these earlier 
types without any of their disadvan- 
tages. | 


All of the tried and true Hammar- 
lund features are-included: soldered, 
non-corrosive, brass plates with tie 


voids Crowdin 


bars; rib-reinforced aluminum alloy 
frame; minimum dielectric; one-hole 
mounting, with anchoring screw; 
bronze clockspring pigtail; friction 
brake. In addition, there have been 
added ball’ and cone bearings, and a 
full-floating rotor shaft, the only func- 
tion of which is to turn the rotor 
plates. It supports no weight; it may 
be entirely removed, or it may be ad- 
justed for. coupling to other con- 
densers for tandem operation, or for 
mounting a variable primary coil. 


The “MIDLINE” is much more 


compact and even cy in and more 
beautiful than previous Hammarlund 


‘models. 


The better dealers will have it soon. 


HAMMARLUND MANUFACTURING CO. 
424-438 W. 33d Street, New York | 


Hammarlund 
“MIDLINE” 
Condensers 
will be available 
‘an all standard 
capacities; 
single, dual, 


and triple. 


ammarlund 


PRECISION 


PRODUCTS 


Watch for the 
. beautiful new 
` Hammarlund 
“VERNI-TUNE” 
DIAL 
a revelation in 
accurate, effortless 
tuning. 
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ELECT RAD 


YOUR SET IS 
ASGOOD AS ¢ 
YOUR PARTS ; 


Use Electrad Me- 
tallic Leaks. No 
carbon, paper, var- 
nish, fiber. Metal- 
lic resistance ele- 
ment fused to in- 
side of glass tube. 


Paraffiined under 
high vacuum. 
Noiseless, constant, 
accurate, non- 
hydroscopic, 
non-inductive, un- 
varying under any 
weather or work- 
ing condition. 
Sizes .1 to 

megohms. Price 
60c, in Canada 85c. 


| 


ELECTRAD 
Certified 


Condensers 


e 

Uniform £ce 
pressurein- _ 
sured by 
rigid bind- 
ing at six 
points. 
Sheet cop- 
per, not tin- 
foil. Solder- 
ing iron 

can’t hurt 
it. Guaran- 
teed to remain within 10% of calibration. 
Standard capacities. All types. Prices 30c 
to 75c, in Canada 45c to $1.50. 


. ELECTRAD 
CERTIFIED 
BY-PASS 
CONDENSERS 


Prevent B-voltage 
fluctuation. Give 
undistorted ampli- 
fication. Each con- 
denser tested at 
1000 volts. Maxi- 
mum working vol- 
tage 250 A.C. 
Prices 60c to $3.75, 
in oe 85c to 


A CERTIFIED 
PRODUCT 


ELECTRAD 


Certified 
Lead-in 


Triple-ply insulation full 
10 inches long, covered 
with waterproof web- 
bing. Fahnestock clips, 
all connections riveted 
and soldered. Fits un- 
der locked windows 
and doors, bends to 

any shape. Price 

40c, in Canada 

60c 


For perfect control of tone 
and volume use the Elec- 
trad 500,000 ohm com- 
pensator. 
up write 428 B’way, N.Y. 


ty. 
ELECTRAD, INC. 


For free hook- 


ELECTRAD 


New York: City B 
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LISTEN IN G N 


PRACTICAL pointers from experimenters and broadcast listeners. 


What helpful hints can 


YOU offer to your fellow fan? Readers are invited to address their letters to the Editor 
of this Department. 


ConDucTED By LLOYD JACQUET 


How I Picked Up Peru on My 
_ Four-circuit Tuner 
In the recent international tests, I 
tuned in Lima, Peru, using the old type 
Cockaday set, with an “Effarsee” An- 
tenna and about 35 feet of lead-in wire. 
The antenna was installed in the attic. 
While I believe I could have heard 
European stations, there was so much 
interference from “bloopers” that I 
could not clear any of the carrier waves 
sufficiently to hear them satisfactorily. 
I have retained this old model Cocka- 
day set, that was originally built from 
the design published in the October, 
1924, issue of PopuLaR Rapio, because 
of its sweet tone. When I want DX 
I still have no difficulty. . The Cuban 
stations, for instance, have been coming 
in loud enough to dance to the music. 
This ‘is really good, persistent per- 
formance for this receiver, as it has been 
without a cabinet for over a year, and 
I have been rather negligent in keeping 
it clean. And I am also using the same 
soft detector tube that. I purchased 
over a year ago for this set. 
—ALBERT B. FisaWicu, Cincinnati, O. 


How I Made a Terminal 
Board for My Power-pack 


WuHeEn I constructed my Power-pack 


_ from the article in the May, 1926, issue 


-and holes for the rheostats. 
‘an extra connection for a “ground,” 


of PopuLtar Rapio, I wanted to have 
all of the controls easily accessible, as 
I wanted to place the unit in a cabinet 
together with the receiver. The neces- 
sity for a small panel board upon which 
all of the connections as well as the 
rheostats and other knobs are available 
can be appreciated. 

I secured a piece of bakelite about 
eight inches long by four inches high, 
and located the necessary binding-posts 
I provided 


although this is actually not needed. 
The panel is secured to the baseboard 


. by means.of brass angles and wood 


screws hold it in place. Brass machine. 
Screws hold the panel-to the brass angles: 


All of the controls are now available 


together, and in the same plane. It 


may be placed along any edge of the 
baseboard and in the most convenient 
place for the purpose. 

—Harris Cumsieton, Port Washing- 
ton, N.Y. 


æ * 


How to Get Rid of 
Home-made Static 


Many listeners-in may find that 
they can discover the source of many 
of their so-called “static” troubles right 
at home. 

In my case, I was badly bothered with 
a noise that I finally traced to a'small - 
fan motor. 

I found this small series motor Sank 
ing badly at the brushes. After trying 
to reduce the sparking to a minimum, I 
reversed the leads of the electric wire. 

As one of the wires was grounded 
through the wiring of the system one of 
the brushes was connected to the ground 
side of the line through this change. — 
The field coil was then on the “live” side . 
of the line, and acted as a choke coil in i- 
the circuit. 

I also found that if a two microfarad . 
condenser is placed across the brushes, | 
still better elimination of the sparking _ 
and interference will result. This con ;: 
denser should be placed as near to the ': 

| i 


‘ motor as possible. 


If other listeners-in are bothered with K 


{ 
i È 


similar difficulties, but find that the line ` 
is not grounded, the same methods may - 


‘N 


be used. { 
—A. M. Frreusson, Portland, Me. |: 


+ * : 
The New ‘“‘D” Battery | 


A woman entered an clectrical shop > 
and asked for a “D” battery. When ` 
the clerk informed her that there was : 

no such thing she exclaimed: 

“Well, that’s queer. Last evening 
my husband couldn’t even get a whistle | 
on the radio, and when I asked what the 4.. 
matter was, [distinctly heard him say | 


‘Uit}was that D= battery.” 
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Foretelling Radio Reception 
from the Weather Map 


(Continued from page 417) 


When a receiving set is located at a 
point within the same pressure area as 
the transmitting station, and especially 
if this area is a “low” of great extent, re- 
ception will be poor, with much static 
and fading. This same condition will 
exist when the two stations are along 
the same trough of low air pressure, 
also when a line connecting the two sta- 
tions is parallel to the isobars, unless 
this line be north and south. In the lat- 
ter case reception will be nearly as good 
as when it is across the isobars in an east 
and west direction. When reception is 
across the isobars in a north and south 
direction, it is a little better than when 
the direction is parallel to them. 

A transmitting station, when located 
within the same pressure area with the 
receiving station, should increase its 
power in order to get its signals through. 
When the transmitting station is within 
a “high” and the receiving station is in 
another “high,” but with a “low” or a 
storm area between the two, reception 
yil usually be very poor, often impos- 
-sfble. Static from an advancing “low” 
will be severe and it is generally useless 
to attempt reception from a broadcaster 
located to encounter this. Even super- 
power often fails to get through. It can- 
not be said that high power is a panacea 
for all radio evils. 

During the fall and winter months it is 
high pressure areas of great magnitude 
which so often cause phenomenally good 
reception. After alow pressure area has 
moved off toward the east of the ob- 
server and when practically no air pres- 
sure difference exists between the trans- 
mitting and recciving stations phe- 
nomenal reception may diminish. Due 
to the clear and cold atmosphere, how- 
ever, static is virtually eliminated and 
irregular fading will seldom be observed. 

Temperature alone does not appear to 
affect radio transmission or reception, 
except for such relationship as it has to 
the pressure of the atmosphere. Low 
temperatures nearly always indicate 
high air pressures and clear weather, 
and are usually accompanied, therefore, 
by a greater or lesser freedom from 
static. Falling temperatures usually in- 
dicate the arrival of a “high” and a 
sharp increase in good reception may be 
expected. Rising temperatures usually 
indicate a fall in air pressure, with high 
percentages of humidity. This fre- 
quently means a decrease in good recep- 
tion, with trouble from statie and fad- 
ing. In winter, with relatively low tem- 


peratures existing, static interference | 


may be high during a snowstorm, yet 
excellent directional reception will be 
obtained. 

Thus the conditions of reception may 
be readily deduced from the weather 
forecast. 
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Uniform - “a ? Cs The construction of a dam is 
geen no better than its supports— 
and Good AA they are equally important. 


HERE are three elements in a radio 
tube—The slightest movement in re- 
lation to each other causes a chäracteristic 
.change, invariably disqualifying the tube. 


THE NEW SUPERTRONS HAVE 
SUPPORTS THAT TIE THE THREE 
ELEMENTS INTO ONE UNIT 


The BASE and SUPPORTS ae: 
ISOLANTITE 


ALL TYPES—AT PUBLIC DEMAND PRICES 


SX 201 A............. $2.00 

>. Ge. Peer 2.25 

| SV 199 small.......... 2.25 
SV 199 large.......... 2.25 

SA ©) See ae kaai 5.00 

SA 20 A ue ea a 2.50 

SX HiMu............. 3.00 

Supertheon Half....... 4.00 

Supertheon Full........ 5.00 


In Canada slightly higher. 


SUPERTRON MFG. CO., Inc. 
HOBOKEN, N. J. 


Chicago Ofice: 30 N. Dearborn St. 
f Export Dept.: 220 Broadway, N, Y.C. 


SUPERTRON 


A SERIAL NUMBER GUARANTEE 
The Foremost Independent Tube In America 
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KUNU 
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'B'SUPPLY 


The B Without a Buzz 


tes laboratory-built product of the 
. pioneers in battery elimination 
means absolutely silent operation and 
constant, dependable voltage right 
from your light socket. 


Highest “B” Voltage — 180! 


And, all voltages are adjustable to the 
operating characteristics of any receiver 
or set of tubes. This means greater 
volume—better tone. 


Mayolian, employing the dependable 
Raytheon tube, is endorsed by ° 
leading manufacturers and 
engineers. 


Write us, stating whether your 
home is wired with A. C. or 
BEES: 

Operates 


MAYOLIANRADIOCORP. 22%2(? 


Pioneers in Battery Elimination Lhd of 


1991 Broadway New York, N.Y. lamp 


2 mi — —= 
N 5 — — - 
——— 


Ss 
The Quiet ofan Arctic Night 


—— 


How to Build an Impedance- 
coupled Amplifier. 
(Continued from page 420) 


How to Install the Amplifier 


After checking all connections, the 
unit may be placed in a convenient 
position near the tuner and the two 


wires running from the phone jack in 


the plate circuit of the detector tube on 
the tuner should be attached to the 
binding posts marked-1 and 2 in Figure 
5. ‘Next connect the “A,” “B” and 
“C” batteries, as shown in Figure 3. 
Then, insert two 201-a tubes or two 
high-Mu tubes in sockets M1 and M2. 
If high-Mu tubes.are used, a “C” bat- 
tery of less than 714 volts should be 
used; this may be determined by ex- 
periment. B ; 
Place a UX-171 tube in the socket, 
M3. Then, place a l-ampere Amperite 
in the holder, N. The tubes should 
immediately light to the correct bril- 
líancy. The amplifier should now func- 
tion properly, if the loudspeaker plug 
is inserted directly into the jack, O, 
and the set is tuned to a station. The 
volume control potentiometer, E, should 


pe rotated in a clockwise direction for 


decreasing the volume and in an anti- 
clockwise direction for bringing the 
signals up to more volume. 

The amplifier will work with any 


-single-tube or érystal set or it may be 


used with a tuned-radio-frequency re- 
ceiver or superheterodyne with really 
astonishing results in reproduction qual- 
ity. It will reproduce signals truth- 


fully with a range from a mere whisper- 
to enough volume to fill a whole house. 


with dance music. | 

The unit is so simple to build and so 
economical to operate that it should fit 
the needs of those radio enthusiasts who 
want to get quality reproduction with 
an economical outfit. 


A Radiant Crystal Pilot 
(Continued from page 421) 


the frequency of the station that is trans- 
mitting. The two next crystals (one on 
either side of this tube), are ground to a 
frequency of only a few kilocycles 
higher and lower than the one in the 
middle tube; and the two end ones are 
ground: to frequencies slightly higher 
and lower respectively than the two 
preceding crystals. 

In operation, therefore, when. the 
station is exactly on its correct wave- 
length, the crystal in the middle tube 
will glow brightly and the gas in the four 
remaining tubes will glow faintly. The 
four crystals-in these tubes will be dark. 

If the frequency of the station varies 


| up or down, the crystal in the middle 


tube will become dark and its gas will 
glow faintly, whereas the crystal in, one 
of the side tubes will take on the bright 
glow according to whether the frequency 


| becomes higher or lower. 


cr | 
good panels 
~ brass 


Sheet BrAss used as- 

panels does not split 

or warp. Its easy fab- : 

rication assures eco-.. 
' nomical production. 


Brass can be readily . 
marked, engraved or. 
etched and will take - 
permanent finish in- 
any color or style. 


COPPER t’ BRASS 
. RESEARCH ASSOCIATION 
25 Broadway ~> New York 


NOTHING ELSE 


LIKE IT! 
HERE is a.simple radio con- Ñ | 
. trol—the Centralab Modu- ¥ : 
lator Plug—that is unique Ẹ 
even in a field where pheno- 
menal developments are com- ff 
mon. ‘ 


Provides smooth, noiseless con- 
trol of tone and volume direct 
at the plug with the set oper- 
ating at full efficiency. With- 
out adjusting tuning dials or 
other controls, you can regu- 
late volume from a whisper to 
maximum simply by turning 
: the little knob on this plug. 
Reduces static interference— 
clarifies tone. Replaces the or- 
dinary loud-speaker plug.. 
$2.50 at your dealer’s, or mailed direct on 
receipt of price. 
CENTRAL RADIO LABORATORIES . 
17 Keefe Ave., Milwaukee, Wisconsin 


- Manufacturers of variable resis ances 
or all radio circuits ` 


Centxalab 
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Se aa 


| Fully Amplifies 
every , 
note, 


-n 


-17 Step-up Impedance Coupled Amplifier Oi 
o Bail’ Amplification From the A. C. Line 


is Improved Reception 
of Bass Notes: 


of Weaker Stations 


Power Amplifier Supply Transformer, R-198 
furnishes current tor both plate and filament 
of the power stage 
using the U. X. 210 
power tube with 400 
volts on the plate 


Greater Clarity 


Better Volume Control 
on all Programs 


and 7% volts on the 
filament. In addi- 
tion furnishes com- 


- Impedance coupling is universally accepted as 
~ the most perfect form of amplification from a | es..2s' for 
-, Treproductive standpoint—But the amplification | Pristw-----81200 sg 
bes i B-Eliminator Transformer R-195 is designe 
_ increase of the straight impedance is low. 


for use with the Raytheon tube, furnishing. | 
vo oltages for the 
entire receiver. 
_ Capable of supply- 
ing .140 volts at 40 


E pe Thordarson Autoformer is an impedance 
wit 
reproduction of the impedance with the ampli- 


a step-up ratio—It combines the faithful 


milliamperes. Con- 


‘servatively rated. 


ill not heat upin 


` continuous service. 


Price 


30 Henry Choke Coif R- 196 n used in the 
filter circuits of power amplifiers and 
B-eliminators operating 

from the house lighting 

current. D. C. resis- 

tance 280 ohms. Capac- 

ity 70 milliamperes. 


- fication increase of the transformer, paving the 
= -way for the release of the deeper tones with 


| increased volume and unrestrained quality. 
eae eee. | Price each. $5. oo 


Only Thordarson. makes the Autoformer | 


“‘THORDARSON 1 ELECTRIC MANUFACTURING CO. n 


rmer Specialists sinc 
WORLDS < OLDEST AND L. LARGEST. EXCLUSIVE TRAN SFORMER MAKERS : 


arcu U ASA A. 


“Note! 
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F. D. PITTS COMPANY 


INCORPORATED 
219A COLUMBUS AVE. 
Boston, Mass., U..S. A. 


MERCHANDISING RADIO SINCE 1919 


TRADE MARK 


DISTRIBUTORS FOR 
Acme Apparatus Co. 
Acme Wire Co. 
Ajax Exectric Co. 
ALL Amer. Rapio Corp. ; 
ALLEN-BrRADLEY Co. 

Amer. Harp Rus. Co. 
Amrab Corp. 

Batowrn, NATHANIEL, Inc. 
BALKITE 

BarkKeELew Exec. Merc. Co. 
Benjamin Exec. Co. 

Bracu Co., L. S. 
Bremer-Tutry Mec. Co. 
Brookityn Mera Stec. Corp. 
Brown ie & Co., RoLanp 
CarpweELu, A. D. Merc. Corp. 
Carter Rapio Corp. 
CEenTRAL Ranio Las. 
CuHeE.TEN EL ec. Co. 

Coto Cor Co. | 

Cros.Ley Rapio Corp. 
Cutter-HamMer Mre. Co. 
Daven Rapio Co. 
DeutTscHMANN, TOBE 
DusILieR ConDENSER Co. 
Durnam Co. 

Esy Mec. Co. 

Evectrose Corp. 

Evectrap Mra. Co. 
EVEREADY 

Fannesrock Exec. Co. 
FLeron & Son, M. M. 
Frost, HersBert H. 

Garop 

Gen. Rapro Co. 
Gricssy-Grunow-Hinps Co. 
Herad Etec. Co. 

Hoyt Exec. Inst. Co. 
Jerrerson Exec. Co. 
Jeweut Exec. Inst. Co. 
Karas Erec. Co. 
Macnavox Co. 
Martin-Cope.canp Co. 

Mue tcer Exec. Co. 
Murpock Co., Wm. J. 
Nationat Carson Co. 
Nationa Co. 

Pacent Exec. Co. 

Pyrex 

Rania Co. 

Rapio Corp. OF AMER. 
ReapriteE Merer Works 
Remcer Rapio Mre. Co. 
Sampson Exec. Co. 

Sicnat Erec. Mre. Co. 
Sitver-MarsHALt Co. 
Stanpbarp Rapio Corp. 
Strerune Merc. Co. 

Super Ins. Wire Co. 
Tuorparson Exec. Merc. Co. 
Uniten Rapro Corp. 
Western Exec. Co. 
Western Etec. Inst. Co. 


Yaxrey Mre. Co. 
AND OTHERS 


DEALERS—SEND FOR LARGE 
ILLUSTRATED CATALOG 


Dining Room 
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How to Wire Your House for Radio 
(Continued from page 432) 


Perhaps, after all, the ultra-flexibility 
of this system may likewise prove a se- 
rious drawback, for the reason that there 
is no master control. Thus an indis- 
creet guest might operate his individual 
radio receiver long into the night, where- 
as with the master control, politely 
flipped at the desired time, Mr. Indis- 


creet Guest is notified in simple terms | 


that the time for radio entertainment is 
at an end for the night, at least. 


With Master Receivers and Feeder Wiring 
for Real Service | 


The third form of radio wiring in- 
stallation for the home is a combina- 
tion of the two preceding plans; in 
other words, there are several radio re- 
ceivers employed so as to provide some 
measure of program diversity with 
master control, together with a multi- 
plicity of loudspeakers so as to bring 
the radio programs to all parts of the 
household. 

The household is divided into natural 
divisions according to radio service, and 
a master receiver together with a system 
of feeder wiring and the necessary loud- 
speakers, is provided for each division. 
The various divisions are, to all intents 


` and purposes, separate radio installa- 


tions and operate quite independently 
of each other. 

Typical of this plan is the unique 
“Model Radio House” recently com- 


pleted at St. George, Staten Island, | 


overlooking busy New York harbor. 
This home, with its radio wiring and 
radio equipment, has been sponsored 
by the Radio Corporation of America 
and marks the dawn of a new day in 
broadcast reception. It represents the 
first attempt to realize to the utmost the 
benefits of broadcasting service; hence 
it offers an excellent model in discussing 
the possibilities of radio wiring. 
Permanent radio wiring, installed at 


the same time as the usual electric wir- 
ing, provides the foundation for the 
radio installation of the Model Radio 
House. Outlets are provided for fur- 
nishing alternating current to the radio 
equipment and also to the loudspeakers, 
while gang switches provide the neces- 
sary means of local and remote con- 
trol. An eight-tube super-heterodyne 
loop receiver is placed in the living room, 
and serves to operate a cabinet-type 
AC, drive cone on the opposite side of 
the room, or a similar cone in the din- 
ing room, through concealed wiring and 
gang control switches. Either loud- 


_ speaker may be turned on at will, either 


from the living room or dining room. 

In the kitchen is a five-tube tuned- 
radio-frequency type receiver, operated 
by batteries and employing an aerial, 
with its own cone speaker; this set serves 
to supply radio entertainment and 
service for the housewife while about 
her kitchen duties. 

Upstairs is located a master six-tube 
super-heterodyne loop receiver in the 
master bedroom, operating a power 
cone in that room and another power 
cone in the guest room, through a sys- 
tem of switches and concealed wiring. 
Radio service is available in either room 
at will, but the choice of programs ob- 
viously rests with the occupants of the 
master bedroom who may tune the 
receiver as desired. 

As a further touch, the radio receivers 
are controlled by a time switch, set to 
turn on the service in the morning so 
that the cheery voice of the physical 
training director may serve to awake 
the sleepers and invite them to their 
daily dozen. 

The plan here carried out seems to 
provide a happy combination of the 
advantages to be gained by both of the 
fundamental plans already outlined, 
with virtually none of the disadvan- 


A TYPICAL RADIO INSTALLATION FOR A SIX-ROOM HOME* 


CuRRENT 


Q 
SET SUPPLY 


Room 


8-tube 

super- 
heterodyne 
power cone 


Full house 
current 200 
operation 


Living Room 


Power cone n 


(Served by s 
above) 


6-tube 

super- 
heterodyne 
power cone 


“A” and 
“C” Battery 
“B” power 
from house 
current 

eliminator 


Power cone 
ee B’ 3 


Bedroom 
eliminator 


Kiddies’ 
Room 


Kitchen 


(Served by 
above) 


5-tube 
T.f. receiver 
battery 
‘operated 


Full 
battery 
operation 


PowER 
Cons8UMED 
In WATTS 


Cost or 
ELECTRIC 
NSTALLATION 


OUTLETS 


CosrT OF 
REQUIRED I 


OPERATION 


7 $35.00 1 cent 


per hour 


$20.00 s 
$20 .00 s 


cent 
per hour plus 
“A” battery 
cost 


36 cent 
per hour 


Battery 
costs 


*Based on the “Model Radio House” installation, sponsored by.Radio Corporation of America. 
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The Type 285-D' 


Audio Transformer 


has a high impedance to 
match the output of the 
new 200-A detector tube. 
When used in the first 
Stage of audio amplifica- 
tion following the 200-A 
the 285-D produces a 
very marked improve- 
ment in tone quality. 


Price $6.00 


The spell of magic in radio is over. No longer 
are we mystified by programs from far off cities. 
No longer do we spend whole evenings in dial-fishing 
for all the stations we can get—just for the sake of 
boasting a long list of call letters. 


Today we are in a new era of radio—one of quality 
reproduction. Broadcast listeners everywhere are 
demanding above all else reception that is natural. 


If your radio set has not been modernized by the 
improved type of loudspeaker, better transformers, 
“B” voltage supply units and power amplifiers, you 
can not appreciate what clear, sweet-toned music 
athrob with human expression is in store for you. 


Ask your dealer to show you the new General 
Radio Rectron and Raytheon “B” Eliminator and 
Power Amplifier kits which you can easily assemble 
in a single evening. Ask him about the new type 
387 Speaker Filter and the type 285-D transformer 
for use with the new 200A detector tube. If he is 
not prepared to supply you with the equipment or 
information write us for whatever details you re- 
quire. 


GENERAL RADIO CO. Cambridge, Mass. 


ervPe 19 


CTRON“ B ELIMINATOR 
A POWER AMPLIFIER KIT 


TPUT TRANSFORMER 
WITH OUT PRICE 47.50 s 
GENERAL Rapio co ~ Cambridge, Mass. 


Cy, as 


The Type 387 


Speaker Filter 


adapts the impedance of 
the amplifier to the West- 
em Electric and other 
cone speakers of similar 
design and quality so 


that unusual purity of < 


tone is produced. It has 
a very wide frequency 
range. 


Price $6.00 


aler or 


‘this folder 


a 
ast. Sitter 
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Say TIMBREIONE ~ 


REG. U.S, PAT. OFF. 


‘and you say it all. 


Sales Offices: 


SANFORD BROS. 


CHICAGO, — 30 W. Walton P1. 
CHATTANOOGA, 615 Broad Street 
SEATTLE, ~ Am. Bank Bldg. 
SAN FRANCISCO, 311 Minna Street 


FACTORY, Hoosick Falls, N. Y. 


Z 


GY 
nl 


Shielded Tuned Radio Transformer, 
; 7 No. 30 . 


SICKLES 


Diamond-Weave Coils 


The new Sickles Shielded Tuned 
Radio Transformer prevents 
both outside and local interfer- 
ence. It is remarkably com- 
pact, sharp-tuning, sturdy. 


Sickles Diamond-Weave Coils 
have established an enviable 
reputation for low distributed 
capacity, low dielectric losses, 
and large range of frequency 
with small variable capacity. 


There are Sickles Diamond-W eave 
Coils for all leading circuits. 


THE F. W. SICKLES CO. 


134 UNION STREET 
SPRINGFIELD :: MASS. 


KESTER 


Rosin Core 


Radio SOLDE 


Sure is Sufe and Simple 


a 


Approved by 
Radio Engineers 
A Genuine Solder 


CHICAGO SOLDERCOMPANY 


(4221 WrightwoodAve., Chicago, U 


TUTTLE TADAA UL LUcA PCO LOGLLGGALeLMLeG LCG LUGLUMe CG LCOA Oe OCA ONANI 


: No, Coil Prices 
= . 80 Shielded Transiormer n. 00 each 
l 24 Browning Drake 7.50 set 
18A Robérts Circuit 8.00 set 


25 Aristocrat Circuit 8.00 set 


Kadel & Herbert 


IN THE HOME WIRED FOR RADIO 


Programs may be switched from one room to 
another as easily as you switch on and off 
the electric light. 


tages. In actual practice it has proved 

by far the most desirable. 

Balancing the “Wiring Costs’ Against 
“Receiver Costs’ 

The question of radio installation re- 
solves itself largely into a matter of 
balancing wiring costs against receiver 
costs. 

Thus if the entire house is wired for 
radio service from a single receiver, the 
wiring cost is certain to be high in pro- 
portion to the receiver cost. If, on the 
other hand, individual radio receivers 
are employed throughout the house, the 
receiver cost will be very high while the 
wiring cost will be practically nil. 

Somewhere between these two ex- 
tremes, then, lies the economical and 


practical solution of any radio installa- 


tion plan. 

Conditions go far to decide the choice 
betweeh radio wiring and individual 
radio receivers. For instance, with 
neighboring rooms not separated by 
sound-proof partitions, the logical choice 
should be a master receiver in one room, 
with loudspeakers in both rooms, to- 


gether with the necessary extension wir-. 


ing. Separate groups in the household, 
such as the family and the help, should 
be served by separate master receivers 
with individual loudspeaker wiring. 

Again, two widely separated parts of 
the house, such as the living room and 
the den in the ‘attic or the workshop 
in the basement, should not be placed 
on the same receiver due to the incon- 
venience of control, as well as the ex- 
cessive wiring costs. 

There are two fundamental principles 
to follow in ‘planning the radio installa- 
tion and wiring: 

First, a single or master receiver for 
rooms quite close together, not separ- 
ated by ‘sound-proof’ partitions, and 
serving persons of more or less similar 
tastes, 

Second, separate or individual re- 
ceivers for widely separated parts of the 
house and for groups of widely divergent 
tastes. 

These two fundamental principles, to- 
gether with due consideration of the 
cost of wiring balanced against the cost 
of receivers, should prove a safe guide 
in planning a real radio home. 


' How to Simplify . 
Your Set With Automatic . 
Filament Controls ` 


(Continued from page 425) 


make his own set this is a decided ad- 
vantage. First let us compare the re- 
sults obtained by the use of different 
types. of. resistanges. ‘To do this a cir- 
cuit was arranged as shown in Figure 2. 

Only one tube was- used to make the 
- test and one was chosen which had 
standard characteristics, that is, when 
5 volts was applied to the filament there 
was a flow of .25 ampere of current. A 
voltmeter with a range of 0-8 volts was 
used to measure the voltage of the bat- 
tery and of the tube. Flexible leads 
were provided so that voltages across 
the resistance or across the filament 
could be read. A standard ammeter was 


used which provided an accurate read=. 


ing of the current taken. An ordinary 
rheostat was used to vary the impressed 
voltage on the circuit and à high-resist- 
ance ‘voltmeter was used so that there 
would be no misleading readings of cur- 
rent value due to the current consumed 


-In the voltmeter. ‘Several tests were- 


run on variqus types of filament control 
devices which are on the market on the 
apparatus shown in Figure 1. 


Only two characteristic curves are | 


shown. ‘They are numbered 1 and 2 
in the accompanying curve sheet shown 
in Figure 3. 

. The voltage on the tube was plotted 
in a vertical direction and the battery 
voltage laid along the horizontal line. 
It will be noticed that they are prac- 


tically straight lines. The ideal regu- 


lation of course would be a straight line 
running horizontally through the chart 
at 5 volts, thus indicating that no mat- 
ter what the battery voltage happened 
to be the filament voltage would be 
5 volts. This is practically impossible 
to obtain, however. But the closer the 


curve approaches the horizontal the | 


better the regulation. Curve No. 3 
shows the characteristics for an ordin- 
ary piece of resistance wire of an ade- 
quate size so that there could be no heat- 
ing action, consequently the resistance 
remained constant at all voltages. This 
curve is not as close to the horizontal, 
or to the ideal conditions as the others. 
Using the simple resistance the storage 
battery must be recharged before it is 
down to as low a point as could be 
reached by the use of an automatic con- 
trol. 


A sET capable of receiving a thousand 
miles in the United States is not effec- 
tive for more than 500 miles in India, 
due to peculiar atmospheric conditions 
there. 

+ ok 

WEATHER. and meteorological data 
supplied by the Weather Bureau are 
broadcast today from 138 broadcasting 
stations in the United States. 
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(A) Space for 135 (B) Power Tube. (C). Space for T 


Volt “B” Battery or i | Batte 
Mu-Rad B Elimina- | Gare and Trickle 
Or. 


PERFECTION 


is never attained. Each year sées improvements 
in what was thought “‘the ideal” the year before: — 
—Thousands of persons have bought MU-RAD 
receivers in the past five years—thousands of 
others will buy MU-RAD Super-Sixes this year. 
And the MU-RAD Company now provides an 
exchange plan on old for new model reéeivers, a 
so that owners of last year’s sets can secure a 
liberal allowance toward the purchase of a new 


MURAD | 
SUPER-SIX RECEIVER 


1. Perfection of tone 4. Thunderous volumécon- 


quality | trollable to a whisper 
2. Selectivity 5. Fine appearance. 
3. Long range 6. R seng control. 


There is a pride in possessing 
fine things. 


MU-RAD RADIO CORP. 


DEPT. P, ASBURY PARK, N. J. 
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Manufactured under patent applications of 
the American Bosch Magneto Corporation 
and licensed also under applications of the 
Radio Frequency Laboratories, Inc. 
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The Cruiser 5 Tubes—$100. 


ll apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY 


CSS 


ase REST D 


p” 
€ 


AMERICAN BOSCH 


BRANCHES: NEW YORK CHICAGO DETROIT . SAN FRANCISO 


I ARMORED LINE 


Fully demonstrating its leadership Bosch presents two new Bosch Radio Models 
—the Amborada and the Cruiser—receiving sets which show a most remarkable 
advance in home entertainment. The Amborada is the embodiment of perfect 
radio and quality in furniture. It is a completely armored and shielded seven 
tube receiver with utmost simplicity of operation. There are but two controls 
—a Station Selector and a Volume Control. Never was radio made so simple or 
more enjoyable. The early American period cabinet presents a new and beauti-. 
ful setting to radio in the home. Ample space is provided for all batteries, 
charges or power units with no evidence of its being a radio receiver. No 
antenna is necessary with this new model. The Amborada ‘will be welcomed 
by those who have waited for just this development. The Cruiser is a compact 
perfectly armored and. shielded five tube re- 
ceiver. Its simplicity is expressed in the Unified 
Control which gives the advantages of a single 
station selector for most tuning but when “Cruis- 


ing the Air’ two dial tuning advantages are 
| always present. The Bosch Radio: Dealer near 
sully the leader in his 
le re ee €| community—will explain the great 
advances Bosch has contributed 
to Radio. He also sells the Bosch 
Ambotone Reproducer and. the 
Bosch NoBattery power unit, as 
well as the many other Bosch 
accessories. We invite your in- 
in quiry if you wish his address. Be 
The Amborada : me ge Cet sure to hear Bosch Radio before 
7 tubes—$310 |i Ce buying any radio equipment. - 


The Famous |o 
Model 16 at $150. Ea 


All prices slightly higher, Colorado and west and in Canada 


MAGNETO CORPORATION 


MAIN OFFICE AND WORKS: SPRINGFIELD, MASSACHUSETTS 
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| And Now! 
The Ultimate 


Achievement 


A Soft Rubber Socket 


This new live. rubber socket is the 
latest development in a perfec: 
socket that really absorbs shock and 
eliminates all microphonic noises. 

This is a revolutionary achievement 
that has solved V. T. socket problems 
and has caused Na comment through- 
out thé radio field. 


Here are some of the remarkable features of the 
seals bread socket. Ask your dealer about them 


write us direct. 
iti ig a ect shock-absorber. 
It is a'e pat of special process soft—live—rubber. 


-Itis guaranteed without qualification against ` 


ber change or any other defect for 5 years. 


It is un reakable 
It is edaptab 9 to top and sub-panel mounting 
Moni éhan 
It aligns itag elf 74 warped panels and meres 
ne 
It gives a 


ng.. 
ect. hugging contact. | 

a on conte ia. one continuous piece and self- 
cleani 

It i re Universal. Takes UV and UX types of 


it} is s good-looking —practical—efficien t. 
Its low price, alone, makes it distinctive. 


It is surprising the difference this socket 
will make in your get 


Dept. B 


Moulded Products Corporation | 
549 & 551 West 52nd Street, New York City | 


All apparatus advertised in this magazine has been tested and a 
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APW.—Aage Sorenson of the WEAF 
“Vikings” is a real Norwegian, although 
he bas een in this country for many years 

* He is thirty-seven years old and 
lives in New York City. * * * On this 
will find a picture of him in 
costume—which we have dug up at 
enormous trouble, just for you. 


A Mert WIFE. _Yes my dear, WRNY 
sie Pips Edison hour away from WJZ— 
a oe: EF Jogep h Plunkett (WEAF) 
aad his ‘ fanketeers’” left the microphone 
nearly a year ago. * * * Glad to hear one 
woman voice her opinion concerning the 
morning “woman’s hour.” * * * Gran- 
lund is still clowning at WHN and Wendell 
Hall is still being funny and original some- 
where in the United States. * * * What 
Wendell needs is another ‘Ain’t 
Rain No Mo” song | he’s been living on the 
old one long enough 


Lovis W. B .—Clyde Hager left WMEB 


-and is now the director of KFQZ. * 


There is an appropriation to amah out the 
ear for WNYC; what will hap pen 

in 1927 we do not know. * * * 
poe Kay i is still in business at Al er 
ia. * * * Yes, he does personify the 
South ie just as Mr. Granlund personifies the 
Orpheum Ciscuit. ** * We can’t keep 
track ‘of Burr ‘McIntosh; he’s here and 
there; co Br there. * * * His] philosophy 

rane-ish to suit this “toughy. 


JAKE.—Please don’t write in here with 

a feminine hand and sign your letter Jake; 
ou can 't fool this sly old weasel! * * 

f you’re looking for the “Kansas City Jay 

ae his real name is Carson Robinson. 

We don’t known where he is ap- 

ring regularly; the last time we saw 

him it was 3 A.M. and he was bent on 

writing “an ode tomother.” * * * There’s 

only one thing that makes a man want to 

write an ode to mother at 3 A.M. 


Ermer D.—You will find Harold Isbell 
broadcasting from KFI. 
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The 


YES and NO 


MAN 


PopuLtaR RaDio is receiving so many inquiries 
about broadcast artigis—inlimate questions con- 
cerning their private lives, the details of their pro- 
Sessional training and t 
—ihat it has finally been forced to broadcast the 
information for the benefit of all its readers. 
Address both your questions and your information 
about broadcast artists to Tam Yes anD No Man 
of PoputarR RaDio, 627 West 48rd Street, 


heir personal eccentricities 


New York City. 


ZANDER THE GREAT.—Arthur Clifton is 
the organist from WBZ during the 
“Dreamland Recitals.” * * * He does 
pley nicely, but we would not yet accuse 
of being a master; he was discovered 
by one of the WBZ announcers while sum- 
mering at Ocean Park, Maine, * +*+ 
Keith McLeod is still with WJZ. * ** 
Yes, he’s Scotch and also the musical 
director of WSZ. * * * Now don’t get 
nasty about Milton Cross! We eat people 
who don’t agree with us about Cross. 


T.D.F.—You are sure an industrious 
lotter writer! * * * We don’t know the 
true identity of WGN’s “Phantom Violin,” 


. as a matter of fact, we have never been in- 


trigued by m teries of this sort and we 
care not a tinker’s hellabalue whether Mr. 
Phantom is man, woman or announcer. 


A.B.N.—Glad you like this new departe 
ment—but never mind sending us that | 


dozen of f eggs. Thanks just the 
same. * * * Thomas Cowan (ACN) was 
one of the pioneer announcers at old WJZ 

he was born three blocks from the site of 


the old studio. * * * In a recent: letter — 
to us Tommy said that Ouida said that ` 


somebody else said that a “young married 


man is a young man marred.” * He | 
is not marred and says very emphatically | 


that he “never will be.” *. #9 Mr Cowan 


now lives in Greenwich Village; he is the — 
first announcer that we know of who has ` 
. displayed this marked aesthetic taste. * * *. 

where — 
‘you inhale the Epad freedom” and oter 


His habitat is in one of those ce 


odors. x yie 


F.W.P., Jr.—ACN (Thomas Cowan) 
moved from WJZ to WNYC over a year 
ago, + * * That he is the incognito Duke 
of Coglin is news to us. * * * As a matter 
of fact, this sounds like gross exaggeration, 
but you never can tell. * * * We once 
met a young man at a summer boarding 
house who was resting incognito; he said he 
was a member of the House of Bourona, 
but we later found him on the floor at 
Macy’s Department Store. 


Rosert.—Rosaline Green is the young 
lady who takes leading -parts in WGY’s 
radio drama’s. * * * i 

eared in the Little Theater Productions of 
New York University at Washington 
Square, New York. * * * Write to her 
care of WGY, Schenectady, N. Y. * * * 
She does not pass on radio plays however. 


Mrs. A. H.—Yes, “Gambie” will prob- 


ably be back on the air with “Roxy” after 
the new_Roxy Theatre opens. 


T.—The café you mention is one . 


HARRIE 
of those places where you pay no cowvert 
charge—but you have to C 
out. * * * However, if you think the 
orchestra should be broadcast, write to one 
of the New York stations and suggest it. 


. No-namp.—That was Madame 
Clement you heard: at WTIC._. 
madame. was formerly with the Boston 
Grand Opera Company. * * * Did we 
ever sing over the radio? * * * Oh, 
mister, what ever put such a thought in 
your mind? a s 


Feby 
The 


A.A.M.—Tne WEAF Opera Company 
is under the direction of Cesare Sodero and 
not Graham McNamee, as you seem to 


suspect. 


Donatp Lacy.—“Biggest Little City 
In The World” was the slogan of WDAY, 
Fargo, N. D. * * * This is another Bab- 
bitonian conception. * * * Daily Pask- 
man is the director of WGBS and it was 
Allen McQubae, one of 587,522 “famous 
and popular” Irish tenors that we have in 
America who sang from WEAF for Mr. 
Atwater Kent on Sunday, June 27th.* * * 
Yes, WFBH (NYC) still has -halitosis. 


Dwiaut O.—So you're a tenor and you 
want a list of stations in your vicinity! 
- Why not WGR? * * * That’s really the 
only good microphone in Western New 
York. * * * Aw, please don’t sing “Mother 
McCrea.” 


PoLLARD, JR.—So you're going to study 
psychology and “knock ’em dead” on the 
air? * * * Well, good luck to you; if you 
can master a psychology of broadcasting 
you’re a good man. * * * Try your stuff 
on WHN. * * * If you can “psycho-lize” 
this audience into appreciating something 
more aesthetic than entertainment that is 
the equivalent of a 125th Street burlesque 
show, you will deserve high honor. _ 
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All Benjamin Radio Products 


(Oy a Good Set 


eV are of the same high 


standard as the far-famed “J Cle-Ra-Tone Sockets — 


Quality in every pat of a radio set is depended upon for true-to-life reproduction 
e 


of radio. There. 


not be a flaw anywhere. And all the parts must synchronize. 


Each Benjamin Radio Product fits in perfectly with the power and conditions of 
the set and contributes greatly to its sensitivity, selectivity, volume and quietness. 
The use of Benjamin Radio Products in every part of the world—by authorities 
and amateurs—endorses the quality and effort that the Benjamin Electric Mfg. 


Co., has put into each product. 


Push Type Cle-Ra-Tone Sockets 
S . Spring Supported, 
Sa Shock Absorbing. 


Stop Tube noises. 
ı Greatestaidto non- 
noisy operation. 
Contacts always 
clean. 75 cts. each. 


a Battery Switch 

J Quick, Sage clean-cut make 
. @ hy and break. When it’s “in” it’s “off,” 
< eliminating danger of wasteful use 
$ of battery. 30 cents each. 


Straight Line Frequency 
Condensers 
No crowding of Stations. The broadcast 
range is spread evenly over the complete 
dial. Stations come in without interfer- 
ence, and tuning is much easier. An 


instrument made with the precision and 


‘compactness of a watch. Adjustable turn- 
ing tension, 
-00025 Mfd., $5.00 .00035 Mfd. $5.23 
; -0005 Mfd., $5.50 


If your dealer cannot supply you send 
amount direct to our nearest sales 
office with his name ` 


See Benjamin Products at the 
i Radio Shows 


San Francisco, Calif., Aug. 21-28. Booth 87. 


NewYork,N.Y., Sept. 13-18, Booth 9, Sec. CC. 


Chicago, DL, October 11-17. Booth 9, Sec. P, 


Benjamin Electric M 
120-128 ani St. 


New York 
247 W. 17th Street 


Proved through exhaustive an 
- ative tests. to 


`” Capaci 


Improved Tuned Radio - - 
Frequency Transformers 
and compar- 
the most efficient coil 
for modern radio sets. Better in all im- 
portant features and characteristics. oe 
wound. Basket weave. Cylindrical. High- 
est practical air dielectric. Gives wonder- 
ful sharpness in tuning, better volume 


and purer tone quality. 


2%” Diameter Transformer ` 
Compact. Especially desirable for crowd- | 
ed assembly. Eliminates interfering “picke 
up.” Set of three, $5.75—Single Trans- 
former, $2.10. | 


3” Diameter Transformer 
coupling reduced to lowest 


degree. For use with .00035. Mfd. Con- | 


. 


Transformer, $2.25. | 


. densers. Set of three, $6.00—Single - 


“Lekeless” Transyormers 
Uniform high inductance, low distrib- 
uted capacity and low resistance. The 
external field isso 
slight that it per- 
mits placing coils 
close together with- 
out appreciable 
interaction. Single 
Transformer, $2.50. 


| Brackets 

An aid to simplifica- 
tioninset construction. 
Support sub-panel, , 
th derneath PESE 


fg. Co. ‘| 


San Francisco 
448 Byrant Street. 


Manufactured in Canadslby the Benjamin Electric Mfg. Co. of Canada, Ltd., Toronto, Ontario 
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Daven Super Amplifier, com- 
bines with any circuit, giving 
pure tone, free from distor- 
tion. 


Daven Radio Fre- 
quency Coils 
combine extreme 
sensitivi with 
selectivity and 
ease of control. 


Choruswith 
no Bass VOICES ? 


HAT would it sound like?—What does it sound like? 
Anyone with an ordinary radio set can tell you. 


The Daven ‘Bass Note Circuit, which is creating such a 
sensation among the fans, embodies everything that a good 
circuit should have—Quality—Volume—Sensitivity — Selec- 
tivity and Ease of Tuning. The Daven Super Amplifier 
assures perfect reproduction; the DRF Coils, designed as a 
companion of the Daven Super Amplifier, function as per- 


fectly in the Radio end. 


Six tubes, tuned radio frequency, volume controlled from 
the faintest whisper to enough to blast the speaker. Straight 
line construction, simple to build. Any Authorized Daven 
Service Dealer can supply you with all of the parts with full 
instructions. For full information and address of nearest 
Daven Dealer, write us direct. Catalog free. . 


AVE 


BASS NOTE CIRCUIT 


Embodying These Standard Daven Radio Parts 


1 Set D. R. F, Coils 1 Daven Leakandenser No. 22 
1 Daven Super-amplifier with 1 Daven X Ampere Ballast 
‘the new Glastors 1 Daven \% Ampere Ballast 
3 Daven MU-20 Tubes 1 Daven Type A” Condenser 
. 1 Daven MU-6 Power Tube 


"The Sine of Merit” 
AV, ADI ARPO | 


trace marn Hesislor Specialists” neusteao — 
159 SUMMIT ST., NEWARK, N. J. 
MANUAL OF DAVEN AMPLIFICATION 


This book, 25c at dealers, describes Daven Resistance 
Coupled Amplification in full detail. 30c by mail. 


E MARK R 


TUBE 


ELKAY 


EQUALIZOR 
_ SYSTEM 


Eliminates 
» Rheostats 


4 Elkay Equalizors re- 
<j} place variable rheo- 
| stats,deliveringcorrect 
È voltage toany type of 
© tubeautomatically. To 
use any combination 
4 of tubes in same sct, 
i] merely insert correct 
J value of Equalizor; 
i there is one for 
“| every tube made. 


i j Before building your 
T} set, write for folder, 
ma to The 
| Langbein-Kaufman 
`] Radio Co. (Dept. P) 
ee 511 Chapel St. 

New Haven, Conn. 


WORLE EATERY e 
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Silent : 
“B” Power with : | 
World Radio Storage“B’ Battery 


12 


ces Lasts Indefinitely — Pays for Itself 


Dependable. Quiet “B” power, clear 
without “hum.” Economy you have 
never before thought possible. Con- 
venience. Outstanding performance. 
Recharged for almost nothing. Solid rubber 
case insures against leakage or acid. Extra 
heavy glass jars. Heavy rugged plates. Ap- 
proved and listed. as standard by Pop. 
Radio Laboratories, Pop. Sci. Inst., Stand- 
ards, Radio News Lab., Lefax, Inc., and 
other Radio authorities. 


Extra Offer: 4 Batteries in series (96 Volts) $10.50. 
! just state number 
SEND NO MONEY! of batteries wanted 


and we will ship same day order is received. 
Pay expressman after examining batteries. 
© per cent discount for cash with order. 
Send your order today—NOW! . 


WORLD BATTERY COMPANY 
1219 So. Wabash Ave. Dept. 77 Chicago, Ill. 


Makers of the Famous World Radio ‘‘A’’ Storage 
Battery 
Prices: 6-volt, 100 Amp. $10.50; 120 Amp. $12.50; 
140 Amp. $13.25. 
All equipped with Solid Rubber case. 


World 
STORAGE BATTERIES 


DKA WEAF-~ WEN AWIS AKUARE OZKE EWIE 


i 


4 
Volts 


iat SPE Visa: 
EE 


LEST 


a 


Set your Radio Dials for 
Bio new 1000-watt World 
Q! 
8 


e Ruttery Station, 
BC, Chicago. Always 
eomething interesting. 


- 


‘All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY i 
Auton C.—Ben Bernie, the jazz ‘‘maes- 


tro,” was born in New York’s East Side 
and probably received his early inspira- 
tion from the rattle of the Third Avenue 
“L.” * * * Yes, Brokenshire does think 


he is quite some pumpkin. At a certain © 


party given by another announcer. some- 
time ago, he said that WJZ had to bring 
him back to New York from Washington 
because the station was losing its audience. 
* * * There’s lots and lots of announcers 
where Brokenshire came from; about 34,- 
000,000 of them, in fact. 


as 
e 


Brese.—It is B. A. Rolfe, conductor and 
owner of the Palais D’Or (NYC—WEAF) 
orchestra who plays such beautiful cornet 
solos. * * * Incidentally, Mr. Rolfe holds 
the world’s record for high registration on 
this instrument. * * * He goes away, 


away up; away up there by the balcony - 


on the Woolworth Tower! 
as 


€ 


Danny Boy.—It was Thomas Edison 
who said of Harry E. Humphrey’s voice 
that it was the best he had ever heard. * ** 
Of course, we wouldn’t be ironical for the 
world, but let me see, Mr. Edison is a bit 
deaf, isn’t he? 


K.K.K.—Stanley W. 
WBAL announcer and studio manager. 
* * * He is young and handsome, as you 
will see from his photograph. * * * No, 
he has never been in the movies. 


č 


Linuuan_ C.—Lotta Madden is the 
soprano who sings for the Federation 
Mixed Quartette from WEAF; Bruce Muir 
is the tenor. * * * Thanks for the kind 
thoughts; you write a very chummy letter. 
* * * My, we wish we were young again! 


às 
e 


Harry H.D.—At the time this note is 
written, it is rumored that Lewis Reed is 
leaving the announcing staff of WJZ, * ** 
This is a blow to good announcing in New 
tes Reed is anything but a blah-blah 

oy... 


D.B.C.—Marcel Dupreé, my dear, is 
the man who plays the organ at Notre 


Dame, Paris; it was on his last visit to this - 
country that he played the Wanamaker. 


organ over WJZ. * * * Charles Popenoe 
is the director of WJZ; he is a captain in 
the Signal Corps Reserve. * * * 

tel 
Stie 


e, * * * 


€ 


Cuarues II.—Don’t ask this de 
ment to tell you why Uncle Walt (WGN) 
talks like the father of 18 children. * * * 
Charlie Erbstien, the windy “gagster” of 
WLIB, is a really famous criminal lawyer. 


* * * He seems to be the type of an- 


nouncer who thinks that Service’s “*Cre- 
mation of Dan McGee” is a whale of a 
dramatic piece. * * * That puts him 


. definitely in the class of that master of 


combustion,, Mr. Granland of 


poetic 
WHN 


Barnett is a 


4 


ou what happened to Jolly Bill- 


l 
A 
N 
7 
~‘ 


* 
l 
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i (Continued from page 438) 


n Wonder if I have forgotten how to pound 

3s brass?” 

"= A week went by; ten days; two weeks. 

.. Entries such as these appeared: 

x ‘Have been copying press for two hours. 

1: I know every word of tomorrow’s news- 
papers. . . . Got the time from Annapolis 
and Arlington; might as well stay up and 
get it from Paris and Pearl Harbor....A 

,. ship wants a bearing from Hatteras; won- 

; der if rum runners ever want a bearing.” 

© And so they continue, lazy and dull 

a ina drab world. Then on the night of 

i March 14th, this significant entry: 

- “The reception conditions are very pe- 
culiar tonight. Unexplainable.” 

Similar entries covered the three suc- 
. ceeding days, with “terrific static” 
. noted, and “fading beyond description; 
" distance comes in like a local and is 
- gone, later to be found on a change of 
- wave.” 

Nature’s warnings these, of the im- 
pending catastrophe, hidden from the 
faculties of humans but registered in 
the coils and condensers of the man- 
fashioned radio circuit. 

The early evening of March 18th 
finds Harrison again at his receiver. He 
is unmindful of the possible upheaval 
of natural forces foretold in the freak 
conditions of the past few days; he real- 
izes only that the period of queer and 
inexplicable air doings seem to be at 

-anend. For in the log is this entry: 

“Good chance for decent radio weather 
now. There has been a storm south of 
here and it is clear again.” 

Hardly had this entry been jotted 
down when the startling news broke— 
a cyclone at Murphysboro! 

A tourist passing by gave the grim 
report; the railroad people verified it. 

That Harrison realized instantly the 
direful import of the news and immedi- 
ately sensed in it a call to duty for him; 
and that, too, he was painfully aware 
of his impotence to aid through the air 
channels, appears in the next log entry, 
written fifteen minutes after the opti- 
mistic notation quoted above: 

“Cyclone at Murphysboro. 105 miles 
by auto. All wires down. Guess I'll drive 
down. Violent cyclone and damage to 
Murphysboro and nearby towns, Illinois 
Central Railroad reports. Wonder if any 
hams are on the air?” 

A space, and below, the single de- 
spairing word: 

“None 1? 

The dash is scrawled across the log 
sheet. An interruption; the telephone 
rang just then. 

The log continues: 

“Just called on phone by I. C. R. R. 
and St. Clair County Medical Associa- 
tion, asking me to broadcast for aid.” 

Then the pencil rapidly and auto- 
matically scribbling down the bewil- 
dered sequence of unspoken thought: 


“How in hell can I? I’m suspended. ... 
Two other stations here, 9 CHM—but h 
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S The World’s Foremost 


| RADIO EXHIBITIONS 


S Held in the 
World’s Foremost Exhibition Halls 


No industry in the history of the world has made 
such gigantic strides as radio. 
Four years ago, outside of a limited circle of 
scientists, radio was unknown. Today a radio 
set is a necessity in every home, for to be without 
one is to be like Robinson Crusoe, stranded on a 
desert island. 
With new distance records being made daily , radio 
is destined to link the world, bringing all nations 
into one big family. 
Whether or not you are a radio fan, you should 
keep abreast of the latest developments in this 
marvelous new industry. 


At the Third Annual 


RADIO WORLD’S FAIR 


Madison Square Garden 
New York City 
SEPT. 13-18th 
AND 
At the Fifth Annual 


||| CHICAGO RADIO SHOW 


eeeoecrsacas 
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eveuseveesse 
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DaS Coliseum, Chicago ; 
OCT. 11-17th oe 
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Every representative radio manufacturer will ae 
display his new products—a complete showing of : 
everything new in radio. 

If you own a radio, you will want to see what’s 
new. If you do not own one, go to the show and 
see the latest developments. 

There are all kinds of shows, but this is the show 
you can’t afford to miss. 


“Go to the Radio Show’ 
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The Country’s 
Foremost Radio 
Engineers 
Have Acclaimed 


METRALIGN 


STRAIGHT LINE 
TUNING 


SL 


Here at last is the final condenser 
acclaimed by both amateurs and 
experts as the ONLY condenser 
embodying new and vitally im- 
portant improvements over old 
type condensers—solving forever, 
the tuning evils of the past. 


Makes Any Set 
a New Set in 
15 Minutes, 


Separates All Stations 
On All Wavelengths 


METRALIGN SLT is 
the only condenser com- 
bining Straight Line Ca- 
pacity, Straight Line 
Wavelength and 
Straight Line Frequency, 
eliminating the faults 
and retaining the ad- 
vantages of each type— 
the result is a perfect 
tuning unit. 


METRALIGN SLT 
spreads stations so even- 
ly over the dial that all 
stations on all wave- 
lengths can be quickly 
and easily tuned in 
or out and accurately 
logged. 


FREE 


We have prepared a most 
comprehensive booklet on 
tuning. It is written in simple 
language and tells all you 
want to know about condens- 
ers. Write for a copy today. 


General Instrument 
Corporation 
477 Broadway, New York City — 


can’t work code. 9 AYX, but he is torn 
down. Nothing doing.” 

Another summons away from the 
radio set, and the return to jot down 
this entry: s 

“Phone again, saying a special train is 
being made up. Wants all surgeons and 


nurses along the line to make every effort | 


to meet that train, which leaves at 10:30. 
Want bandages, antitoxin, caskets, cloth- 
ing, food.” ; 

Only five hours to get together the 
relief expedition! Radio broadcasting 
was clearly the only way to get the 
message out in time to assemble the 
needed workers and supplies. The strain 
of the mental tussle going on within 
Harrison’s consciousness is seen in the 
next entry:. 

“This is one hell of a predicament. 


Suppose I was in a fix like that? But 


there is a heavy penalty for breaking a 
suspension.” 

Ten minutes of harrowing inde- 
cision. Then this: 

“T have adjusted my phone for 280 and 
360 meters.” 

Picture the dramatic situation. dis- 
closed in that entry—the broadcasting 
band of wavelengths, forbidden chan- 
nels to the amateur! But there the great 
audience would be found, listening to 
jazz and what-not in quiet serenity. 
Thousands could be reached instantly 
that way! That entry was made exactly 
at six o’clock. The next one is marked, 
6:15— 


“To hell with all rules, regulations and - 


suspensions! Those poor devils need help 
now, or never.” ` 


With which final observation out went 


the call for aid. 


Alternately on 280 and 360 meters,the 
summons was broadcast a dozen times, 
each twenty minutes up until the relief 
train pulled out from the station. 

In the log is found, opposite the nota- 
tion 10:40 P. Mm., the entry: 

‘Wonder how many got that Q.S.T.?” 

By midnight the answer was known. 
The news had reached Chicago and St. 
Louis and collections for the sufferers 
were being taken up. A Red Cross port- 
able radio set was en route to the scene 
of action. An army radio truck had left 
from Scott Field. The relief train, 
jammed to capacity, wended its way 
with workers who were miles away from 


‘the railroad having responded to the 


call through the air. 

The rest of the story is in the log. 
Over the shoulder of operator Harrison 
let us read some of the things he jotted 
down: 

“I a.m. to 3 A.M.—Starting list of those 
who want, information’ of relatives in the 
cyclone district. Fifty-one so far. Calling 

e boys in that district, but no answer. 
Perhaps they were blown away.” 

Then, at two o’clock in the afternoon 
of the following day: 

. “My, how time does fly! Thought it 
was still yesterday. Nineteen messages 
gone out. Not bad. Wonder what the 

istrict inspector will say or do when he 
finds out I made my own laws? Hope FU 
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Double Enjoyment 


Volume with Perfect Tone 


why sacrifice the excellent reproducing 

_ qualities of a set by the use of an inferior 
speaker. Proper design and construc- 
tion has produced in the BURNS Speak- 
er a most satisfying instrument. It is 
possible to reproduce with amazing 

’ exactness every note of music and in 
flection of the ,voice that the set is 
capable of picking up. trial will . 
convince. 


At Your Dealers or Write Direct 


COMPANY 


STATE AND 64TH STREETS 
CHICAGO, U. S. A. ` 


Ask about BURNS B-Eliminator 


Parts used by Mr. Lynch 
in laboratory model 
1 National Antenna Unit ......-..«e. $10.25 


1 National Detector Unit ........-... 13.98 1 
1 Jefferson ‘‘Concertone’’ Sealed A.’F. 
TANSfOrmMer:...< = .cccks’ denne sss 6.00 
1 Thordarson Filter Choke........... 8.00- 
1 Table Filter Condenser 4 mfd........ 3.75 
1 Sangamo mica condenser, .002 mfd... ti] 
1 Sangamo mica condenser, .006 mfd.. À 
1 X-L variodenser, type N........... 1.@. 
3 Lynch double mountings.........e.e. 1. | 
2 Tobe filter condensers, 1 mfd.....e0. 1.4 : 
3 Lynch resistors, .1 meg.........-e0. 2 
1 Lynch resistor, .5 Meg... .. cece cone : 
5 Benjamin UX sockets...........000 3.73 
2 Lynch resistors .025 meg. & .09 meg.. 1.2 
1 Brach-Stat, Code 2-B, with moun 1.0 
1 Frost Gem-Jac, No. 954.........60e. . 
1 Carter battery switch...........»eo 
2 Toll brackets: sirere: daaa on BOOS oe 2 
1 Rangamo grid condenser, .005 mfd. 
i o E R E se B: 
Small brass brackets............ss000 00 
Antenna connection block..........e0.0 15 
Battery connection block.........-e0e 3 J 
- Decorated bakelite panel..........005 7.9 |. 
mee 
Complete..........soe $65.0 x 


Write us for Lowest Prices on {: 
' Standard Kits 


Oc a 
Mail Orders Shipped Immediately 


Radio Scores 
110 West 42d St., New York 


Downtown Store :: 79 Cortlandt S 


never have any greater worry than that, 
but out of respect to the Government 
I'll write and say I’m guilty, and ask 
what they are going to do about it.” 

Hours passed, with the faithful ama- 
teur still on the job. . At eight o’clock 
in the second evening of the vigil, this 
entry: . 

‘Every broadcast station within hearing 
is asking funds for Murphysboro. Why 
don’t some ham get on the air and take 
this bale of messages from me? 

“A fellow on the outskirts .of Murphys- 
boro informs me that if I will use my 
phone at 10 p.m. and give him the mes- 
sages he will tune in and send my answers 
on the first freight train out in the morn- 
ing. That will do fine.” 

The record suspends then until one 
o'clock in the morning. With the heavy 
responsibilities out of the way and full 
duty well done, the log is made confidant 
of this information: . 

“1 a.M.—I have been asleep and didn’t 
know it. Must have dozed off about 
midnight.” | 

Thirty -hours of continuous conse- 
crated service, invaluable aid rendered 
for the saving of human lives, wearied 
and worn with the stress and strain of 
the emergency, loyalty to his country 
and its laws still weighed heavily on 
the tired brain of the amateur. For the 
final entry in the log records the decision: 

“Now to continue the suspension. Un- 
_ less another twister comes along.” 

With which sign-off passes into his- 
tory another radio event to be immor- 
talized by the presentation to C. B. 
Harrison, of Belleville, Illinois, of the 
Popular Radio Medal for Conspicuous 
Service. | 


Changes in the List of 
Broadcasting Stations- 
in the U. S. 


These corrections and additions to the list which 


was published in the March, 1926, issue of POPULAR 
Ravio (together with the changes which have been 

lished in succeeding months) make the list correct 
as ay 2. 1926. Further changes will be pub- 
lished month in this magazine. 


STATIONS ADDED 


WCFL — Chicago, Illinois 491.5 
ial g oma, Tennessee = 
» Illinois 
WMRJ Jamaica, New York 227.1 
STATIONS DELETED 

KFMW Houghton, Michigan 263 
WEBD  Acgenton, Michiga 246 
WWAO Houghton, Michigan 263 

Dearborn, Michigan 266 


CHANGES IN LOCATIONS 
WOKO New York, N. Y. ‘change to Peekskill, N. Y. 


CHANGES IN WAVELENGTHS 


Nore: So many stations have taken advantage 
of the recent ruling of the Attorney General of the 
United States removing all wavelength restrictions 
to change their wavelengths, that it is impossible to 
e accurate information on changes except from 
today. As soon as the radio situation becomes 
more stable, changes will be recorded in this list. 


In THE ace Nias 
“How to Build the LC-27 
Receiver” . -- 


Ask your newsdealer to reserve a copy 
of the October issue for you. 
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Radio's Latest Necessity~ 7 


C 


Ú 
tant 


Còntrolit 


THE HEART OF THE POWER PLANT 


Your set switch or rheostat ALONE can now 


control “B” Battery Substitute and “A” Trickle 
Charger automatically. sf | 7 
Merely adding a BRACH CONTROLIT | 
makes any set a light power-operated set, elim- — 
inating all switches from “B” Battery Substi-. 
tute and Trickle Charger. No added wiring. 
No alterations to set required.. | ty oe Ae 
Anyone can install CONTROLIT, and the 
power plant can be placed anywhere—in cellar, 
or closet, or shelf. No radio user will be with- 


outit. Ask Your Dealer. Price Only $6 uta, 


See How CONTROLIT Operates ~ 


by Trickle Charger 
Th = When Set Switch is QN 
——— ——————— B Power Supply is ON 
S4 Sinon Inckle Charger ís OFF 
coataoLs tvtevtuiNG Brach CONTROLIT 
does this-Automatically 


N Ææ UGHT SOCKET PowER 


BED 


Brach 


Radio Products 


- L. S. BRACH MFG. CO., Newark, N. J. 
Makers o! Famous Brach Lightning Arresters 


EE Page 461 


17% Emmet Street 
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The AmerTran <> 


DeLuxe 


Approaching the Ideal | 


“HE AmerTran DeLuxe now 
makes possible a transformer 
coupled amplifier which excels all 
other forms of amplifiers. 
When used in connection with 


the -better loudspeakers of the 


cone type and the new tubes per- 
mitting the use of higher plate 
voltages in the last stage to pre- 
vent overloading, this new trans- 
former provides faithful repro- 


All apparatus advertised in this.magazine has been tested and a 


| American Transformer (ompan 


duction over the’ entire audible. 


oe It so’ closely approaches 
ecti 


perfection that further develop- 
ments cannot be noticeable to 


-the human ear. | 
The AmerTran DeLuxe is the result - 


of twenty-five years’ experience in trans- 
former building, and beyond all question 
sets an entirely new standard of audio 
amplification. ` : n 


For economical, simple power opera- - 


tion.of the set the American Transformer 
Company is now offering.two units of 
the finest type—especially adapted to 


the use of: the new 714 volt power tubes 


in the: last audio stage. These are the 
AmerTran Power Transformer and the 
AmerChoke, both ideally constructed 
for the type of audio amplifier required. 
The Power Transformer also has filament 
supply windings for the power tube, and 
supplies sufficient plate current, after 
rectification, for the operation of the set. 


AmerTran DeLuxe, Ist Stage $10.00 
AmerTranDeLuxe, 2ndStage 10.00 


1 0 

l 1)... 5.00 

AmerTranPowerTrans.PF-52 18.00 

AmerChoke Type 854....... .00 

AmerTran Resistor Type 400 7.50 
AmerTran Heater rans- 
form>r Type H-28 (for A. C. 

BES) ois eae a 10.00 


Write today for interesting free booklet Im- 


proving the Audio Amplifier” and other data 
on the subject of better Radio. 


AMERICAN TRANSFORMER CO. 
Newark, N. J. 


AmerTran Products Are Sold Only 
at Authorized AmerTran Dealers 


Transformer Builders for 
" 7 Over Twenty-Five Years 


~~ 


Inside Information on 
New Radio Receivers 
(Continued from page 429) 


With the loop in its upright position 
the receiver is capable of bringing in 


practically everything, so far as distance - 


is concerned. On one of the first models 
of this receiver, operated in thé suburbs 
of New York City, American broad- 
casting stations from all parts of the 
country were heard, including KOA in 
Denver and KGO in California; in 
addition the receiver brought in sta- 


tions in Havana, Mexico City, Buenos: 


Aires and Peru. This test took place 
during favorable weather conditions, of 
course (January 29th). But the re- 
markable consideration is the fact that 
all these stations were tuned in on the 
loudspeaker, and using only the loop 
antenna. on 

The fine tone quality of the receiver 
is obtained through the use of three 
stages of low-ratio transformer-coupled 
audio-frequeney amplification rather 
than the more usual two stages of high- 
ratio coupling. 

A UX-171 power tube is used in the 
last stage of audio-frequency amplifica- 
tion to prevent overloading and the 
distortion which would result if an 
ordinary tube -were used. Another 


advantage of this arrangement is that | 


a UX-171 tube is better matched to the 
loudspeaker than are tubes of the UX- 
201-a type; this enables’ the loud- 
speaker to function to better advantage. 

To provide for greater flexibility of 
volume,. a switch is provided on the 


front of the receiver which permits the . 


operator to cut out one or two of the 
audio-frequency amplifier tubes at will. 
When it is desired to tone the récep- 
tion down to extreme softness, this 
switch may be set at six. In that event 
the first and second audio-frequency 
amplifier tubes are cut out of the circuit, 
leaving only six in operation. An im- 
portant innovation in the design of this 
switching circuit lies in the fact that the 
stage of amplification which includes the 
power tube is always in the circuit. 
Whether six, seven or eight tubes are in 
use, this power stage is always the one 
preceding the loudspeaker and the 
amplifier output is therefore always 
properly matched to the loudspeaker. 
The Fada 415A cone-type loudspeaker 
was used during PopuLar Rapio’s test 


-of this receiver. This instrument has a 


larger cone than the usual, cone-type 
speaker; this may account in part for 
the natural reproduction, especially on 
the extremely low notes. It is a speaker 
well worthy of use with this fine receiver. 

The 415A cone is supplied in three 
types; table, floor or wall mounting; the 
cone is identical in every case. Regard- 
less of the type of mounting, the cone 
itself is supported on the mounting in 
such a way as to provide absolute flexi- 
bility. Inasmuch as sound production 
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MODEL “C’”? ITALIAN CHEST 


Cabinets in stock—have piano hinge and are 
10” deep — grooved front top rail being remov- 
able. Illustration shows gold line wood panel to 
match. 

Sizes Walnut Only Panel to Match 
7x18-10 $15.00 $1.26 
7x21-10 
7x24-10 
7x26-10 
7x30-10 

*7x28-11 - 


*For Madison Moore Receiver. _ 
McLaughlin cabinet — $9.60 and $12.00 
*Hammarlund-Roberts 10.00 and 12.00 


*With sloping panel and fancy gold line panel 
effect line grooves. 


Improved Browning-Drake 
also for L-C 26, and Orthophase 
Mahogany or Walnut............0. 
Mahogany or Walnut Finish........ 

Shipping charges prepaid 
**CORBETT’S CABINETS” have been preferred 
for several years by quality set builders and are. 
unquestionably superior in design and. finish. 
They are backed by our guarantee to please you; 


Carefully hand-rubbed piano fini 
packed for shipment. 


WRITE FOR Folder “Y” showing advance 
1926-27 models for all sizes of radio cabinets, 
consoles, tables and wood panels. 


J obbers and Dealers write for discounts. 


CORBETT CABINET MFG. COMPANY 


‘| St. Marys Pennsylvania 


~TUNE-RITE 


The Straight Line Frequency Dial 


Separates aT one 
Low Wave \ Sacra > 
Stations rs 
Converts 

any set 

into a SLF 

set without 

bulky SIE No drilling to attach. 
condensers Price $3.50 


ADIALL COMPANY, NEW YORK 


mA 


No guessing, less wiring and—no grief—with 
AMPERITE. Eliminates hand rheostats. 


AMPERITE is the only perfect filament control. 
Specifiedin all popular construction sets. Price $1.10. 


Radiall Company 


Dept. P. R.-9, 50 Franklin Stree:, New York City 


Write for 


AEG. U.S BRaAT_OFfF 
rd 


The "SELE-ADJUSTING’ Ricostat 


is contingent on the free vibration of the 
cone,’ this is obviously’ an important 


feature. 


The tuning and operation of the 
receiver does not require’ technical 
knowledge of any kind. .There are only 
two tuning controls, one for tuning the 
antenna circuit, and the other for tuning 
the four radio-frequency amplifier stages 
simultaneously. The method of me- 
chanical coupling between this latter 
control knob and the shaft that operates 
the four tuning units is such that back- 
lash is eliminated and the action is 
positive andsmooth. The tuning knobs 
are of a novel shape which furnishes an 
excellent hand hold. 


The calibration of the radio-frequency 
tuning control is carried on a drum which 
revolves behind a window set into the 
panel. This drum is calibrated directly 
in wavelengths. The antenna tuning 
indicator takes the same form, except 
that it is calibrated in degrees instead of 
wavelengths. This is made necessary 
by the fact that the setting of this con- 
trol for a given station will vary with 
different antennas, therefore a wave- 
length calibration is not possible until 
after the receiver has been installed in 
the home of the owner. To enable the 
owner to calibrate the antenna tuning 
indicator, space has been provided on 
the drum to permit writing wavelengths 
or call letters in pencil. Thus the owner 
may readily calibrate this indicator 
himself. The indicator drums are 
mounted in such a way as to provide 
unusually wide visibility. Whether one 
is sitfing or. standing in front of the 
receiver the indicator settings are easily 
seen without any stooping or “squinch- 
ing.” The calibration scale figures are 
large and easily read. 


In addition to these two tuning con- 


trols three other knobs are provided at 


the lower edge of the panel. One is 
used to control. the volume and per- 
mits a gradual variation from zero to 
maximum. This control functions by 
increasing or reducing the current to the 
filaments of the radio-frequency-ampli- 
fier tubes, and thus varying the effective- 
ness of these tubes. Another volume 


control knob is provided in the form of | 


the audio-frequency amplifier switch 
described above. This latter control is 
provided so that if a distant station is 
tuned in with more than ample volume 
it may be toned down by cutting out 
one of the audio amplifier tubes. Thus 
maximum sensitivity is maintained but 
the volume may be reduced as desired. 

A third control is provided to permit 
the operator to determine the condition 
of all batteries at a glance. The volt- 
meter provided on the panel has a double 
scale. A low-voltage scale shows the 


voltage of the filament supply (‘‘A”’ 


battery) all the time the receiver is in 
operation. A high-voltage -scale is used 


to show the “B” battery voltages. This | 


control is a small knob and operates a 
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Are specified wherever quality sets are described for home con- 
struction. It is possible to get something resembling speech and 
music from a Radio set not equipped with good condensers,— 


roved by POPULAR RADIO LABORATORY 


BI-PASS and 


FILTER 


CONDENSERS ` 


but truthful reproduction is impossible without them: 


And in B-Eliminator filters, the TOBE Filter Condensers and 
the TOBE B BLOCKS have come to represent.a definite stand- 
ard of high quality. TOBE means good condensers: . If you 
build a B-Eliminator use the TOBE B BLOCK. It saves you 


much time and wiring and saves you money, too. 


We have tried to make it possible for you to obtain TOBE tech- 
nical apparatus at your dealer’s. If he is not yet stocked, we shall be 
glad to fill your order, postage paid, on receipt of your check or money 


order. 


: COMPLETE PARTS FOR IMPROVED 
Browning Drake 


By ARTHUR H. LYNCH 


ECEIVER 


List Price 


Coil and variable condenser, respec- 
tively, of the National Co. An- 
tenna Tuning Unit........ 

Coupling coils and variable condenser, 
respectively, of the National Co. 
detector tuning unit 

Jefferson ‘‘Concertone” sealed audio- 
frequency transformer 

Thordarson filter choke (same as that 
used for B eliminator work)....... 

Tobe paper filter condenser, 4 mfd 

Sangamo mica fixed condenser, .002 


mf 
Sangamo mica fixed condenser, 
mfd 


X-L variodenser, type 

3—Lynch double-resistance mountings. . 
2—Tobe paper filter condensers, .1 mfd. 
Ss bans metallized resistors, .1 meg... 
Lynch metallized resistor, .6 megohms. . 
5—Benjamin vibrationless sockets for 


Lynch metallized resistor, 6 megohms.. . 

2—Lynch metallized resistors, .025 
megohms; and .09 megohms, re- 
spectively 

Brach-Stat Code 2-B, with mounting... . 

Frost Gem-Jac, No. 9 l 

Carter battery switch 

2—Tait brackets 

Sangamo mica fixed condenser, . 
mfd. equipped with gridleak clips. 

Small brass brackets for mounting con- 
nection blocks 

Antenna connection block 

Battery connection block 

Decorated bakelite panel, 8 x 22 inches. . 


Complete Parts $65.00 


Corbett Cabinet 8x22 for the above 
receiver made of genuine mahog- 
any, including baseboard 


44 PARK PLACE 


os eee -$10.25 


$15.00 


Mail Orders Shipped the Same Day 
They are Received 


HEINS & BOLET 


Wholesale and Retail 


NEW YORK 


Send for catalogue-sheets of TOBE Condensers and Resistors 


Tobe Deutschmann Co. 


Engineers and Manufacturers of Technical Apparatus 


CAMBRIDGE, 


MASS. 


STORAGE BATTERIES 


— at Cost /' 


LIMITED 
TIME OFFER! 


For a limited time only, genuine 
World Storage Batteries can be ~, 
gotten at actual cost. Every 
cent of profit has been cut out 
in order to keep our full factory 
organization busy during the 
slack season. Prices below are 
lowest in history. X 

World Batteries are national- 
ly known for dependable, long 
wearing performance. Solid 
Rubber Case prevents acid 
and leakage. 


Send No Money! 


Just state battery wanted and we 
will ship same day order is re- 
ceived, by Express C.O.D. sub- 
ject to examination on arrival. 
5% discount ‘or cash in full 
with order. Send your order 
now and get your World Bat- 
teries at actual manufacturing 


- cost. 


- WORLD BATTERY COMPANY 
1219 So. Wabash Avenue 


Dept. 3 Chicago, fil. 
Solld Rubber Case OO. 
‘Radio Batteries Set gour Radio Dial 
e new 1000 w. 


6-Volt, 100-Amperea for 
$10.60 

6-Volt, et al aoe 

6-Volt, 140-Amperes 

- $13.25 
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2- Year 
Guarantee 
Bond 
in Writing 


Approved~ 
and Listed as 
Standard 
by Leading 
Authorities 


including Radio 


ews Laborator- 


Standards, Popu- 
lar Radio Labora- 
tories, Radio 


Lefax, Ina. 


Solid Rubber Case 
Auto B 


` 


» 
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' five point switch. By turning the knob 
to the second point, for instance, the 
voltage of the detector “B” battery. 
immediately appears on the voltmeter. 
The third point shows the voltage of the 
radio-frequency-amplifier “B” battery, 
the fourth point the audio-frequency- 
amplifier “B” battery and the last point 
the voltage of the power-amplifier bat- 

er ae A tery. There is a spring arrangement 
TET Macass on the switch so that when the hand is 
Fear Sirsi baye tried the “B?” bat- removed from the knob the switch im- 


tery Eliminator which I purchased some 


frevery was, TAVE ded thi mediately throws. back to point one 


to several radio friends in this locality. I 


have had it on n three different sets of five where the voltage of the SERT battery is 


tubes each. ese sets are the 


apn continuously given. 


Signed) Edw. A. Bro 


The loudspeaker may be plugged into 
a jack provided on.the panel, or into 
another jack on the terminal board in- 
side of the receiver. If the listener 
wants to use headphones at any time, 
he may plug into either of these jacks, 
after first making sure that the audio 


fothing sips te bay : amplifier control switch is set at 6. 
aces “B” Battere ! $ : The usual plan is to connect the speaker 
lectrie E to the jack inside of the receiver; then 

AaS E the headphones may be plugged into 

Many careful bu ers choose to adopt a policy of ‘‘watchful - waiting. ” This is ae P y p'ugg 

often true in the ase of an apparently better, bat yet-to-be-proved, automobile. The same holds the jack on the front.of the panel. In- 


good for many ot ra commodities. And Radio. With the original announcement of the good Ferbend ` l : +. 
eRe Eliminator and its ammesing low Boe of $12.50, many there were who chose to wait: They wanted sertion of the p hones in the front jack 
to be convinced. True, thousands bought at the start and they are the ones who now tell you what automatically cuts out the loudspeaker. 
to expect. Lack of space, alone prevents us from Birth the hundreds. of fine testimonials from à T : 
satisfied users. They are all in our files open to ee io inspection at any time.. One reproduced above. The terminal board inside of the re- 
The Ferbend “B” Eliminator successfully the rigid Laboratory tests of Radio News, Popular `: : nd z 
Radio and Radio Broadcast. Itis cessfully passed necessity, and a great one. : celver contains binding posts for con 
: necting an external antenna and ground 


Ask Your Dealer—or Send Direct if they are desired. There are also two 


If fer, we will make shipment direct to you upon receipt of price, or C. O. D., if desired. Use p : $ 
for ou Br Bae Bas ourself anmatintactory, write us within that time and purchase price will jacks into which the plugs attached to 


3 Send your order now. the terminals of the loop antenna may 
ar ee Ferbend Electric Co., 419 W. Superior St., Chicago, Ill, . be inserted. When the loop is plugged 
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in the antenna coil is automatically cut. 
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tice. The coils and variable condensers 
are so designed and constructed as to 
permanently maintain their original 
electrical characteristics so that once 
the assembled receiver has been tested, 
balanced and calibrated at the factory 
it will remain so throughout its life. 

All the stages of radio-frequency am- 
plification, as well as the detector stage 
are individually and completely shielded 
in metal boxes or “cans,” to prevent 
electrical interaction. The stages of 
audio-frequency amplifier are included 
in a single “can.” 

The receiver may be öperateð from 
batteries, or direct from the alternating 
current house lighting lines in conjunc- 
tion with a suitable rectifier and filter 
(power supply) unit. It is suggested 
that before any power supply unit is 
purchased for use with this receiver that 
it first be tried out with the receiver. 


The New Model 
Stromberg-Carlson Receiver 


HE first impression that one gets 

‘of the latest models of the new 
season’s receivers is that of marked im- 
provement in the appearance of the 
cabinets that house the sets. 

The new Stromberg-Carlson “Treas- 
ure Chest” receiver, shown in Figures 5, 
6 and 7, is no exception. It is a 
thing of real beauty, harmonizing with 
the furniture of the finest drawing- 
room. Dull-brown, natural finish of the 
wood and the simple beauty of the de- 
sign convey an impression of aristocracy 
that is fulfilled by the genuine quality 
of the workmanship. 

The panel of this new receiver is of 
beautifully grained mahogany; the con- 
trols, indicators and other exterior items 
have been worked out in old bronze. 

This model is designed to be placed 
on any table, or on the special stand, 
designed by the same maker, which 
matches the receiver and conceals the 
batteries. The same receiver may be 
obtained in an “Art Console” model. 
The solid walnut console cabinet rests. 
on the floor and has concealed com- 
partments for the batteries or other 
power supply units. The difference be- 
tween the two models lies in the cab- 
inets, as the receiver proper is exactly 
the same in both. 

When the cover of the receiver cab- 
inet is raised all that can be seen is a 
neat arrangement of shields that com- 
pletely hide the working parts from 
view and protect them from dust and 
meddlesome fingers. When these shields 
are removed, as in the special laboratory 
tests, the exposed working parts of the 
receiver give a justified sense of splendid 
workmanship, precision and exactness. 
Even the connection work, ordinarily 


hidden from view, is perfectly finished. . 


The present-day purchaser. of are- 
ceiver is not apt to be as much interested 
in the technical details of the set as with 
the quality ef reception, with its sim- 


. oa o T af fo See 
S-M. Audio Transformers 
The 220 audio transformer has introduced a new . 
standard in audio reproduction.. It compensates 


for some of the short comings of modern broadcast- 
ing. It is the first transformer manufactured with 


a rising low note characteristic compensating for 


220 and 221 


reverse conditions in our speakers. 

_ quality such as you’ve simply never heard. It’s 
the largest, huskiest power. type on the market. 
‘The 221 output transformer is for use between 
the last power tube and speaker. 
prove the low note reproduction, and increase 
speaker capacity for strong signals several hun- 
dred percent. 


It delivers 


It will im- 


Silver -Marshall, Inc. 


| | 844 W. Jackson Blvd., Chicago, U.S.A. 


Save 20507 
I FREE RADIO CATALOG 


NOTICE TO 
SET BUILDERS 


The Barawik Company, 

pioneers in radio, now 

Eers ou through its 

gatalog and Guide 

Seater bargains than 

. ever before in standard . 

sets, parts, kits and sup- 

plies. No matter what 

partsyou want, for what- 

ac circult or hook-up you may prefer, we can 

pply em ou. at substantial savings. 

Spena] prizas on tu es, batteries, cone speakers, 
cabinets, etc. 


Get Our Prices on All the Famous Circuits 
It will pay you to get our prices for complete 
parts for the tollo popular circults or any 
Others you have in mind: 


Raytheon Units 


Aristocrat Receiver Premier 5. Tube Ensemble 
F. Kit 


Samson Kita 
4 pienseom, Kite 
ry e 

emier-Best Receivers LC 26 AT 
eT Receive Hammarlond-Roberte 
azelton Neutrodynes olay hlin 8 Tube Super 
opu ar Mechanics Super r Bix 

Bliver Autodyn 


whinge -Drake Circuit 


If you are in the market for any set or hook-up 
order direct from us, enclosing estimated list 
price and goods will be sbipped you at once. All 
merchandise guaranteed. Any a 


a eai Kn 
cAllcRinerienss Kits 


writing. — 


‘Be ret y of Your new Radi Catal 
e o 
- and Builders’ Guide. = 


THE | BAR AWIK company 


` 400-4 MONROE ST., CHICAGO, ILL. 


and clarity 


"VARIO-DENSER 


Used in POPULAR RADIO 
Improved -Browning = Drake Hookup 
Indorsed by leading radio authorities 


6¢AI?? A slight turn obtains COT- 
Model N rect tube oscillation ` on 
all tuned radio frequency circuits. Neutro- 
dyne, Roberts two tube Browning-Drake, 
McMurdo Silver's Knockout, etc., capacity 
range 34 to 20-micro-micro farads. Price $1.00. 


66(° 99 vith grid clips obtains the 
Model G proper re capacity on 
Cockaday circuits, filter an intermediate fre- 
quency tuning in eterodynie ahd positive grjd 
bias in all sets. Capacity range: 
Model G-1— 00002 to .0001 MFD 
Model G-5—.0001 to .0005 MFD 
Model G-10—.0003 to .001 sine 


X-L PUSH POST 


Push it down with your 
thumb, insert wir.:, remove’ 
ressure and wire is firmly 
held. Releases instantly. 
Price 15c. 
Push Post Panel perma- 
nently marked in white on 
black insulating panel. In box 
includi soldering lugs, rais- 
ing bushings and screws for 
mounting, etc. Price, $1.50 


X-L Radio Laboratories CHICAGO, ave. 
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SUPER-SENSITIVE | 
INDUCTANCE UNITS | 


‘TUNED RADIO FREQUENCY KIT 


$12% 


Replace your present inductances 
with this Aero Coil Tuned Radio 
Frequency Kit. It will positively 
improve the performance of your 
receiver. Special patented Aero 
Coil construction eliminates radio 
frequency losses. You will notice 
instantly, a tremendous improve- 
ment in volume, tone and selec- 
tivity. | 
This kit consists of three matched 
units. The antenna coupler 
has a variable primary. Uses 
00035 condenser. Coils are uni- 
formly air spaced. No dope is 
used. Consequently they tune 
*“knife’s 
edge.” . 


FREE with each Kit 


Eight page color circuit, layout and in- 

struction sheet for building the super- 

sensitive § tube Aerodyne Receiver 

p ked with each kit. Get yours TO- 
AY from your nearest dealer. 


| Aero Products, Inc. 


Dept. 104 


1772 Wilson Ave. 
Chicago, Ill. 
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METAL BASE FRAME 


Ficure 7: The quality of workmanship is obvious both in the assembly 
and in the instrumenis of this new model of the Stromberg-Carlson 
“Treasure Chest” receiver. 


_plicity and accuracy of operation and 


with the distinctive appearance of the 
receiver. He wants a set that will give 
a sufficiently full quality of tone to allow 
him to close his eyes and feel that he 
is in the same room with the.artists to 
whom he is listening. He also wants to 
be able to pick out one station without 
interference from another. In addition, 
it is essential that -the receiver require 
no special skill in tuning. 

These are all noteworthy features of 
the Stromberg-Carlson receiver. 

Tuning is accomplished by means of 
two station-selector controls, one of 
which is calibrated so that it may be 
set to the desired wavelength merely by 
reference to the chart which accom- 
panies each receiver. The other selector 
should then be turned up until the sig- 
nals are brought in with the desired 
strength. This completes the entire 
tuning operation, except for the volume 
control knob. 

Another important feature of this 
modern receiver is its sensitivity or 
ability to pick up distant stations. Even 
though the owner may not as a rule wish 
to tune in distant stations, this feature 
makes it possible for him to use a small 
indoor aerial when he listens to local 
signals and in this way to reduce static 
interference. 

When this receiver was first tested in 
the writer’s suburban laboratory, a few 
miles outside New York City, it was 
discovered that one of the tubes that 
were to have been used in the test was 
burned out and that only five vacuum 
tubes were available at the moment. 
In addition, the antenna had blown 
down in an unusual windstorm. 


But, rather than lose the evening, the 
writer connected up the set to a small, 


insulated copper wire about 20 feet long, — 


that had been left lying on the floor. 


After the batteries were connected up 
and the loudspeaker plugged into the 
head phone jack, so that the last tube 
was eliminated, the signals from the 
local stations came in, even under these 
adverse conditions, with a- wealth of 
volume. Moreover, more than a dozen 
other stations were tuned in, ranging up 
to a distance of 400 miles. This is a re 
markable performance and it goes far to 
prove the extreme sensitivity of the 
new model under very severe test. 

When the receiver was installed with 
outdoor antenna and full equipment of 
tubes, stations as far west as Chicago 
and St. Louis and ranging North to 
Boston and south to Miami Beach, Fila., 
were easily tuned in with very satisfying 
results. And it must be stated, too, 
that this was summer reception. 

The circuit of the Stromberg-Carlson 
receiver consists of three stages of 
neutralized tuned-radio-frequency am- 
plification, detector, and two stages of 
high-quality , transformer-coupled audio- 
frequency amplification. | 

Up to this last year the use of more 
than two stages of tuned-radio-frequen- 
cy amplification in other than labora- 
tory practice had not been found en- 
tirely practicable because of the diff- 
culty of wholly preventing interstage 
coupling, or what is popularly known-as 
“regeneration.” However, with the 
good shielding and an improved neutral- 
izing scheme, Stromberg-Carlson has 
succeeded in using three stages of 
radio-frequency amplification very suc- 
cessfully and in still keeping the set from 
becoming in the least unstable. The 
use of this extra stage makes the set 
particularly sensitive to weak signals. 

The quality of the audio-frequency 
amplification in any set is the factor 
that: governs, largely, the tone quality 
that is delivered to the loudspeaker. 
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Here again in this set, good design has 
produced the desired results. The audio- 
frequency transformers that are used 
have a “flat” curve which means that 
all musical notes are reproduced with 
almost equal facility. One. fault in a 
great many of the old ‘types of trans- 
formers, and also in the old type loud- 
speakers, was the tendency to favor 
certain tones more than others, with the 
result that the very low tones have been 
missed and some of the higher tones 
have been greatly exaggerated. This 
new Stromberg-Carlson receiver elimi- 
nates these troubles and is capable of 
producing a truly realistic signal fro 
speech and music. : 

It was with this same idea in mind 
that the manufacturers of this set have 
also brought out a cone-type loud- 
speaker that has the same good repro- 
ducing characteristics as the receiver. 

In the laboratory tests of the receiver 
this loudspeaker was used and the com- 
bination proved to be excellent. 

The last tube in this set is a power 
tube of either the UX-112 or the UX-171 
type. The use of either of these tubes 
rather than the standard 20l-a type 
tube reduces the possibility of distor- 
tion, due to the overloading of the last 
tube. This power tube is placed in 
socket No. 2 on the terminal shelf at 
the rear of the receiver. Standard 
UX-201-a tubes are used in all the other 
five sockets. 

In normal operation a 6-volt storage 
“A” battery is used to supply the cur- 
rent for lighting the filaments of all six 
tubes. The total drain on the “A” bat- 
tery is 134 amperes. 

The high voltage for the “B” circuit 
may be obtained from standard “B” 
batteries with a total voltage of 135 
volts. The plate current in this case is 
at the rate of approximately 20 milli- 
amperes. At this rate of current drain, 
the heavy-duty type of “B” batteries 
is recommended. 

There are now on the market a num- 
ber of “B” power-packs (inaccurately 
called “B” eliminators)* that may be 
used satisfactorily on this receiver, and 
the energy, then, may be taken directly 
from the alternating current lighting 
socket. 

In purchasing such a device to go 
with this receiver, the wisest course is 
to have the “B” power-pack demon- 
‘strated in actual use with the receiver, 
preferably in the location where it is to 
be used. 

There are also a few good “A” power- 
packs on the market that may be used 
with this receiver, and these should also 
be demonstrated to be sure that they 


*Full constructional details of “B” power-packs 4 


may be found in ‘‘How to Build the Raytheon 
Plate Supply Unit” in PoruLar Rapio for No- 
vember, 1925 (pages 405-414), and in ‘‘How to 
Build the Improved Raytheon Power-pack” in 
PoputaR Rapio for May, 1926 (pages 19-25). 
Eight additional models of the improved power- 
pack were described in the June, 1926 issue (pages 
147 to 151) and the July, 1926 issue (pages 230-233). 


Single Pole Double Trew | Dependable Products 


Page 467 


a |For Better Results 
oJ build your set with — 


Interference l 
Eliminator 
= 


“Audio ‘ 
y. Transformers 
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leading set builders 
May we send 
you our com- 

plete catalog? ' 


Write Dept. {P.R. | 


LESLIE F. MUTER COMPANY 
76th & Greenwood Avenue/ 
CHICAGO, ILL. 
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` W\——See that Gap? 
AIRGAP SOCKETS will rid 


your set of those squawks, howls 
and frying noises due to socket 
capacity; they keep your grids 
negative, stabilizing your circuit, 
causing tube to go into oscilla- 
tions more smoothly and not 
“spilling over” until maximum re- 
sults are obtained. 


JIRGAP 
SOCKET 


They prevent closed circuit, ab- 
sorption of current, intercoupling 
of circuits, feedback and unde- 
sirable capacity; making your set 
more stable, sharpening tuning, 
resulting in purer and clearer 
tones with more volume on local 
and distant stations. 


SUMMER RADIO 
BARGAIN BOOK 
Parts, accessories, kits and sets— 
all the bestand the latest. A 
- $1,000,000.00 Radio. Stock to 
choose from. A copy of this un- 
usual catalog is yours for the ask- 
ing. Just drop us a line—now. 


CHICAGO SALVAGE 
STOCK STORE 


DEPT. PR 
509 S. STATE STREET 
CHICAGO, U. S. A. 


Sent direct post- 
paidifyourDeal- 
er cannot supply 
you. 
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JEFFERSO 
(AL-2 SEALED)AUDIO FREQUENCY TRANSFORMERS 

Because they do not lose, distort or 
rom the lowest to the 
highest audible to human ears), the new large 
Jefferson ‘“Concertone” Transformers are 
being used in latest circuits. 

Not. only. do they make programs sound 
wonderfully natural and life-like by amplify- 
ing all tones equally; they also increase sen- 
sitivity and improve distance reception. 
Ideal for use with power tubes because of 
heavily insulated extra large cores and wind- 
ings. . Each ‘“Concertone” is sealed against 


moisture in a 354” long x 234” high metal | 


case—convenient for double-decking. 


tors, $7.50; Tube Teste ; 
$9. Tube Chargers (described below 


esc . No. 
cparee Bf ep socket only, $3.50; No. 285 Tube 
Nithoutremoving your | 


tubes from the set ~— , 
KEEP TUBES LIKE NEW-CHARGE 
THEM MONTHLY ond ALLAT ONCE 


gradually weaken 
Once a month attach Jefferson Tube C er to light 
socket and connect with set for 10 minutes. 


u tes run-down tubes. Improved reception with 
onger life of tubes and batteries will be worth many times 
the price to you. Guaran : 

JEFFERSON TUBE CHARGER $3.50 


Makes it easy to regularly charge tubes, all at once, in 
your set, at home. Enjoy top noton reception every 
night. Get one from dealer today. 


socket only, $3.50. 


DE RA MARAR ` 
A YZ B) of small transformers 


rs CHICAGO, i LL.U.S.A. 
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function satisfactorily with the receiver. 
' The manipulation of the main con- 
trols of the receiver have already, been 
discussed, but a few additional details 
will not be out of place. 
The sinall upper right-hand knob con- 
trols the current for lighting the fila- 
ments of the vacuum tubes. It will be 
noted that when this knob is turned to 
the right, the reading on the voltmeter 


increases. This control should never be 


turned high enough to cause the hand 
of the voltmeter to go beyond the red 
line that is marked at the 5-volt point 
on the dial. As a general rule, satis- 
factory operation is obtained when the 
voltmeter reads about 434 volts. Once 
this knob is adjusted there is no need 
for further change as long as the “A” 
battery is maintained properly charged. 

The volume control is a rheostat that 
reduces the filament current to the first 
vacuum tube and acts as a gate that 
brings in'the signals with greater or re- 
duced volume. 

The loudspeaker is ordinarily con- 
nected to the two binding posts provided 
for this purpose, on the terminal shelf 
inside of the receiver. It may be con- 
nected to the receiver by plugging into 
the jack provided at the lower right hand 
corner-of the front panel, but this jack 
is provided mainly for experimental 
purposes such as for the comparison of 
two loudspeakers. 

It may, however, be used for plugging 
in headphones. In that case the vol- 
ume control should be turned well down, 
otherwise the volume of sound will be 
uncomfortably great. 

The jack located on the terminal shelf 
inside is for use with an external power 
amplifier which includes one stage of 
high-power audio-frequency amplifica- 
tion. When a plug is inserted in this 
jack the second stage of audio-frequency 
amplification in the receiver is auto- 
matically disconnected. Thus the ex- 
ternal power amplifier replaces this 
stage. An external amplifier of this 
kind is useful where tremendous volume 
is needed, as in a large hall to provide 
music for dancing. 

A short antenna is recommended for 
use with this set. A total length of 40 
feet seems to be ideal when the re- 
ceiver is used in any metropolitan area 
close to the broadcast station. Used in 
a suburban or country district, the an- 
tenna may be increased to a longer 
length of possibly 80 to 90 feet. These 
dimensions include both the antenna 
length and the lead-in wire. The an- 
tenna may be erected outdoors or in- 
doors, but for distance reception an 
outdoor antenna is preferable. 

The small switch at the lower left- 
hand corner of the front panel is pro- 
vided to adapt the receiver to the par- 


ticular type of antenna in use. Tuning 


will be found to be sharper with one 
particular setting of this switch than 
with the other. This provides a means 


for tuning out undesired stations. 
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‘“CHI-OHM” Universal Volume 
Control for All Circuits 


A non-inductive, variable wire wound re- 
sistance 134” dia. Contact arm slides on 
protecting wires covering special moisture 
proof resistance element. The resistance 
curve is mathematically. correct for all cir- 
cuits. Cover resistances furnished for special 
circuits. 


| 
CARTER 


“HI-POT” same size and resistance with 
on terminal $2.25. Write for illustrated 
older, 


3 @ 
New Tip Jack 
A small, sturdy, nickel- 
lated jack. Fits snugly 
ind panel. Strong spring 
hugs the cord tip and makes 
positive connection. Carter 
well known quality. 


In Canada—Carter Radio Co., Limited, Toronto 
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-With the Experimenters 
(Continued from page 434) - 


A hole is drilled in the lower left-hand 
corner of the panel for the new con- 
denser cut-out switch and the switch i is 
mounted therein. 

In wiring the converted receiver, no 
changes need be made in the circuits of 
the last three tubes, except that the grid 
terminal of the third tube should be 
connected to the transformer, N. The 
potentiometer winding of K is not used 
and, therefore, the only terminals of 
this instrument to be connected into 
the circuit are the two left-hand binding- 
posts (looking at the instrument from 
the rear). 


- The variable resistance, O1, and the 


jack, M1, are not used. 

It will be noted that the second tube 
from the left is now the detector tube, 
instead of the first tube, as formerly, 
and that the rheostat winding of K 
is connected into the circuit of this tube. 
The circuits of the first two tubes 
should be wired as shown in the diagram, 
Figure 4. 

After the alterations in the receiver 
have been completed, the batteries may 
be connected up. The detector and 
amplifier “B” batteries need not be 


kept separate, as was the case with the | 


Four-circuit Tuner. All the “B” bat- 
teries are now connected in series, with 
taps taken off at 18 (approximately), 
90 and 15714. Otherwise the terminals 
at the rear of the receiver are connected 
the same as before. 


Operation of the Receiver 


The tuning of the converted receiver | 


is much the same as that of the Four- 
circuit Tuner. The two condenser dials 
are tuned alike and the rheostat is used 
to control sensitivity as before. The 
main change is in the fact that the an- 
tenna is also tuned, by means of the 
variometer. — 

Other information regarding the oper- 
tion of the converted receiver may be 


obtained from the article on the opera- | 


tion of the LC-26 receiver which ap- 
peared in the January, 1926 issue. _ 


Further Modifications 


The changes that were outlined above 
are those which are essential to the con- 
version of the Four-circuit Receiver. 
For enthusiasts who wish to carry the 
changes further some additional sug- 
gestions are given in Figure 4. 

The additional changes shown in this 
figure are: 

(1) An Amsco tandem condenser 
(No. 1814, .0003 mfd. capacity for each 
half) is substituted for the two separate 
condensers used in the Four-circuit 
Tuner. This simplifies the tuning of the 
receiver. 

(2) Substitution of an Amsco fixed 

rid-leak for the former variable leak. 
he fixed leak, which should have a 


303 Atkins Ave. 


Eee |S. HAMMER RADIO CO., asiste 


Cockaday ‘Sets Now Made Easier to Build by Our New ‘“‘Ready-to-Wire’’ Plan 


50%, of Your Time, Work and Worry SAVED! 


All you need do is to connect bus-bar according.to diagram, solder and your set is finished. 
ese Kits are sent to you sae geet mounted, and assembled on a Veneered Mahogany 
baseboard and genuine bakelite pane illed and engraved. Genuine parts used as listed below; 
exactly as used in Mr. Cockaday’s Laboratory Model. COMPARE OUR OFFER! 


RAYTHEON 


First in the Field 
Specializing in 
EH Kits 


The Improved 


POWER-PACK | BROWNING -DRAKE Receiver 
National coil and variable condenser, Antenna Tuning Unit 
These are the exact parts used in . coùpling coils and variable condenser and Detector 


DE Go: 055 ob ees EE en ws sac aerate ei wn Whe Sis ya -00 


building the Laboratory Model. 


A Jelenon ates eee sealed transformer FE a EST 6.00 
rson A T kk ood a he ees Saket cue 3 
A a totes ere No. 509.7: 39:00 1 Tobe filter condenser, 4 mfd............cccccccrcecccce 8-00 
BEN : 1 Sangamo fixed Pine p 002 mil oie oo 6 see bier eve. k ia i 50 
2 Dongan choke coils 0. 514.. 10.00 1 Sangamo fixed condenser 006 mfd...... 85 
1 si pa Corp. small combina; 1 X-L variodenser, t ee ae Got Een a a AA 1.00 
3 Tyash doable redetaece mois Seat as cae 
uae of .1 mfd. with a common 1.25 2 Tobe filter condensers, fd... ~ E OTA eslees an 1:36 
Cage tveseenssasesess e nch metallized resistors, .1 meg................+..... 2 
1 Condenser Corp. multiple con- 1 Lynch metallized resistor, .5 ernie eea an E ed 2.36 
denser comp sing five units of l 5 Benjamin UX sockets 3°75 
ively with ae ae hi ah 12.00 | 1 Lynch metallized resistor, 6 megohms...................  .60 
1 Airgap Me ee "75 2 Lynch metallized resistors, 025 megoh: and .09 meg- 
l Bradievom er AD 2-00 | 1 prerkatai, 28, witi mounting. wooo, Eg 
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STAD Battery connection DIOCK.............. ec see rev escteceee, 
Seere Decorated bakelite panel, 8 x 22.Inches.......... 


COMPLETE KIT +497 READY-TO-WIRE KIT, PRICE | 
We Can Supply Any Form of “B” Battery Eliminator or Raytheon Power-Pack Kits 
L-C 26 RECEIVER | S. C. RECEIVER 


POWER-PACK AMPLIFIER | Cockaday Impedance Coupled Amplifier 


Send for Free Catalog and Complete. | Inquiries from 
Information About Our Parts and Kits | Dealers Invited 


Not insured unless insurance charges included. 


Transportation Prepaid. One-third must accompany all C.O.D orders. 


-Norden-Hauck 
Power Unit 


-Model A B-2 
Approved and used by POPULAR 
Ravio Laboratories. 
A New and Improved 
Battery Substitute. 
Supplies A Band C 


INDEPENDENT ADJUST- 
MENTS FOR DETECTOR 
. PLATE R. F. PLATE AND 
AUDIO PLATE VOLTAGES. 


SPECIFICATIONS 


SIZE: 9°x1034 "x15" overall. 
WEIGHT: 45 Ibs. boxed for shipment. 


FINISH: Entirely contained and shielded in an attractive 
green: een steel case equipped with treasure chest 


.PRICE: niie with extension cord and plug, ready to 
operate, but without rectifying tube £885. 00 f. o. b. Phila- 
delp xed for shipment. Rectif ving tube recom- 
mended type UX-213 or equivalent, et price now 
$6.00. One only required.; 


CHARACTERISTICS 


e Model AB-2 Tow Unit DETB IOA only on bare BC fot a 
a6 A, ve y curren 
between 3 and 3% amperes 

OM. late supply.. De 
tector nnd a variable from aporoninniel y to 60 Vv 


DEALER AND JOBBING 
TERRITORIES NOW BEING 
CLOSED ON CONTRACT 
BASIS. WRITE TODAY FOR 
INFORMATION. 


` Norden-Hauck 


INCORPORATED 
Engineers — 
Marine Bldg., Phila., Pa., U. S. A. 


di correspon 
audio ampli Ammeter pro 
current rectified at all times. nsumes between 35 and w 
watts per hour depending upon Ae of receiver or number of 
tubes supplied. nce regulated the Model AB-2 Power Unit 
needs no further attention. 

NOTE: Can be furnished to operate on 26 cycle current upo 
order at additional cost. Can also be furnished to operate ay V 
tubes or both 3 V. and 6 V. tubes on order at additional cost. 
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resistance of about six megohms, gives 
as good results in this remodeled re- 


NEW 


| | | ceiver as did the variable instrument 

PRECISION COILS |. eA NNouncinG All | gud hes the advankive Rat to iter 
) A COMPLETE LINE OF ment is necessary. 

. (3) Substitution of an Amertran De- 

RADIO POWER UNITS Luxe Ist stage transformer for the trans- 

After carefully tiatn the Preciston Line of Radio Power Units, former provides greater volume and 

made the statement that, ab the present time, Stpere are ao belie more uniform amplification throughout 

. the entire audio-frequency band. The 

PRECISION B-SUPPLY No. 10 , extremely low and high tones are 


R.F. CHOKE COIL acidiass. © brought out much better with this new 
No. 340 rly At aca ree Hon TO transformer. 
Very low distributed capacity | 60 miis. d-20 mils. at. 120 -e : ; 
duet to the slotted form of wind- Costs 5o a month to 5 ae Uncone ` . (4) The position of the variometer is 
Strong metal olive green case. Weight changed to balance the appearance of 
SU Eb eee very oe lets 444, x 624. Com- the panel. A square of black paper may 
Babe lie. a stoot cord with be pasted over the holes where the 


pe Meith eact oot | UE Tast price only $94.60 | switch and switch points used to be. 


List price $1. 7 (5) A “C” battery is added in the grid 
a 3 PRECISION B-SUPPLY ae 15 return circuit of the last tube. This bias- 


former formerly used. This new trans- 


For use with 110 volts DC. No moving ` ; é E 
will break down, Should last 3 posta ive, pos! ing battery improves the tone quality 
wil ewe y ee omer and cuts down the battery consumption. 
9 ” by 4% 
Seven feet of cord with plug. List price $24.50- | The proper voltage of the “C” battery 
S saii pem can best be determined by trial. It 
ra speeds OTHER B-SUPPLIES : 
DUO-OCTAFORM ei i Pen B Supply Ne 20 ds: should be somewhere between 414% and 
OIL | _ algned to give up to 180 volts. A 9 volts. 
Especially. ned for maxi- te tube eliminator, using the UX- (6) Substitution of a UX-112 tube for 
mum amplification at radio fre- ET l - 216 tube. r miee $47.50. the 201-a tube in the last s tage of audio 
We will gladly send catalog amplification. This change prevents 
| sheets with prices to interested the overloading of the last tube on loud 
for a aad acl local signals, and results in generally 
Precision Coil Co. also pro- P RECISION COIL CO., Inc. better tone quality. if this change = 
duces several condenser R made it is necessary to substitute a No. 
blocks at attractive prices. | 209 Centre St. New York City |f |112 amperite for the No. 1A amperite 
formerly used in the filament circuit of 
the last tube. 
— S. Gorpon TAYLOR 
How to Add the New UX- 
ee 200-a Detector to the 
“ak unico PA MHO FRAN LC-26 Receiver 
si te ee r Se Lee Sr Pere Many readers of Porutar RADIO 


Guaranteed to 
dissipate 4 watts 


receiver in place of the old 200 tube 
and whether the results obtained would 
warrant this change. 


Write for... 
Hampton-Wright’s 
Great Economy Radio Catalog 


ie you are planning to build or 
x < - uy areceiver or parts, this cata- 
“Built Better” logue will show you how tosave 


money—Hundreds of standard 
LAVITE RESISTANCES items listed. Participate in 
: these reductions NOW! 


AEROVOX products are used. by over METROPOLITAN RADIO WORKS 


200 of America’s Radio Manufacturers. 


AEROVOX Fixed Condensers are ap- 
proved by M.I.T.and Yale Universities 


AEROVOX WIRELESS CORP. Cees Pe ESSER si si 
489-491-493 Broome St., New York dg PEER EEE HE FELEO: HOW TO ADD THE NEW UX-200-A 
Branch Offices: È f Bi Fe Se. f; DETECTOR TUBE 
St. Louis, Mo., Syndicate Trust Building Behe S Pb Bee gY ra} Se eA Fiaurs 5: The resistance shown in 
Cincinnati, O., 304 Palace Theatre Bldg. Wa LP WES AO: lines is the 10-ohm resistance that is added 
Shi civ lea mabe ee aly ae IDIA YADA f in series with the old rheostat to provide suf- 
Los A ngeles, Cal., 324 N. San Pedro St. ATLA IINIT ’ ae he m ficient resislance to properly control the fila- 
Se EEREN ment current for the new tube. 


have asked whether the new UX-200-a | 
detector tube may be used in the LC-26 
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From experiments conducted in the 
PoputaR Rapio LABORATORY, it was 
found that the use of the new tube re- 
sults in a considerable increase in the 
sensitivity of the receiver. 

A decided increase was noticeable in 
the volume of signals from distant sta-- 
tions; signals from several distant sta- 
tions that were barely audible on the 
loudspeaker when the old 200 tube was 
used . were increased to ample loud- 
speaker volume when the new UX-200-a 
was substituted in the set. 

The tone quality of the received 
signals seems to remain the same with 
the new detector tube as with the old. 

Aside from the advantage of increased 
sensitivity there is, of course, the im- 
portant consideration that the filament 
of the new tube requires only one-quarter 
as much current as the old 200 tube. 
Furthermore, the adjustment of the fila- 

ment rheostat and plate voltage are not 
nearly as gritical as they were with the 
old tube. 

Hence it would appear that the new 
200-2 tube is a decidedly worth-while 
tube, and its substitution for the 200 
in the LC-26 receiver is well warranted. 

The UX-200-a tube requires a higher 
resistance than the 6 or 10 ohms called 
for when the old 200 is used if proper 
control of the filament current is to be 
obtained. This increased resistance 
may be obtained by replacing the old 
detector rheostat with one of 20 ohms 
resistance, or by connecting a 10-ohm 
resistance in series with the old rheostat. 

The author’s pet plan is to install a 
separate 10-ohm rheostat in series with 
the old rheostat. Then, either the old 
200 or the new UX-200-a tube may be 
used at will. 

_In the former case one of the rheostats 
is turned all the way to the right and the 
proper regulation of the filament current 
is obtained by varying the other rheo- 
stat. To use the new tube the first 
rheostat is turned so that it has max- 
imum resistance and a variation of from 
10 to 20 ohms is obtained with the other 
rheostat. 

This plan is illustrated in Figure 5; 
the new rheostat is indicated by the 
heavy line. This extra rheostat may be 
mounted behind the panel as its accessi- 
bility is not important: 

—S. Gorpon TAYLOR ` 


Butt fights in Spain are now broad- 
cast by radio. 
* * 
Latvia, the little republic in thd 
Baltic, has one broadcasting station. 
* * 
THe Bureau of Standards plans to 
standardize all radio sets. 
* xæ 
On the theory that the soapbox or- 
ator can no longer attract the attention 
of the public, the Socialists are said to 
be actively considering the acquisition 
of a radio station of their own. 


“UNIVERSAL” 


- CONDENSER Brock 


i REER SE 
CON th 


MODEL FARADON NO. 3750 


FOR RADIO RECEIVER. 
PLATE SUPPLY FILTERS 


The FARADON “UNIVERSAL” Filter Condenser. - 


Block as perfected by our Engineers, is designed to operate 
in connection with the most generally used “B” Eliminator 
and Power Pack circuits. It contains important sapure not 
heretofore found in grouped filter condensers. 


The total capacitance is brought out to fixed terminals 


in convenient units, permitting ready connecting as desired. 
Units to be connected directly with the transformer secondary 
are constructed to withstand higher voltages than is usually 
required, to take care of occasional surge peak potentials. 


Convenience, safety and continued satisfactory operation are . 


combined in the FARADON Filter Block. 


FARADON FILTER CONDENSERS 


are also available in individual units of 1/10, 1%, 1, 2, 3 and 
4 mfd. in two voltage classes; Class A, Flash Test 800 V. D. C., 
for continuous operation on D. C. up to 300 V., or on A. C. 
up to 150 V.; Class B, Flash Test 1500 V. D.C., for continuous 
operation on D. C. up to 600 V., or on A. C. up to 300 V. 


Also a complete line of Condensers in units and gangs for all 


by-pass and blocking applications. 


TO SET MANUFACTURERS: —We will promptly 
quote on your condenser specifications. State capacities, 


flash test and operating voltage requirements and space avail- 


able. 


The Wireless Specialty Apparatus Company’ s nineteen-:- | 


years of radio development and manufacturing i insures highest 
quality and a dependable source of supply. 


JAMAICA. PLAIN, any o U. S. A... 


blae © © © o č o 


Page 471 


WIRELESS SPECIALTY APPARATUS 00. 


~ s © B&B wie * 


Page 472 


C 2, 


9 IELE LE AE LEOLE E A AE E AE AE E IET AERAN 
Wh OOO KE A a a O AA a ROO I E S 


Ga Me Me aTa taata ata Gn ata aa a, 
e he ah at t a h S e A A 


® 
+ © 


e 


ASh > 


O aè 
#8 K 


ee 
© 

Oo E E I E E E E E E E E E EE E E ELELE ELE LE 
t OOR ORRAT COCCO 


YOUR 
INDIVIDUAL 
RADIO 
PROBLEMS 
SOLVED 


PoPpuLaR RADIO maintains for the benefit of 
its readers a Technical Service Bureau and 
Laboratory, under the personal supervision of 
Laurence . Cockaday which » without 
charge, answer by personal letter any question 

roblem or request for information submitted 
by a subscrib2r. This service is, however, also 
available to readers, Other than subscribers, at 
the very nominal rate of $1.00 the inquiry. 

In writing please confine your questions to 
one general subject, writing on one side of the 
paper only, and enclose a self-addressed and 
stamped envelope. 

It is possible that your individual problem 
has been covered in an issue of POPULAR 
RADIO, and so as an ald to you we endeavor 
to keep a supply of back numbers in stock. 
The condensed index below gives a few of the 
subjects that have appearod recently, look 
this list over and if the information you want 
is covered, we will be pleased to supply back 


‘numbers at 35c. & copy. 


December, 1925 

—How to Build The New LC-26 Receiver. 
—How to Improve Broadcast Reception. 
Radio Experimenter Should 


ndensers. 
— ‘Truthful Reproduction,” How to Get It 
from Your Set. 
—Radio that Runs on a Beam. 


January, 1926 

—How to Get the Most Out of Your LC-26 
Receiver. 

—Some New and Useful Facts About Coils. 

—When Your Set Won't Work. 

—Straight-Line-Frequency Condensers. 

—What's New in Radio Apparatus. 


February, 1926 

—How to Reduce Distortion in Amplification. 
—Some Stunt Sets. i 

—Important Kinks in Wiring. 

—How to Cut Down Your “B” Battery BUI. 
—Hints for Amateurs. 


March, 1926 

—Why and How the Milllammeter Increases 
the Efficiency of Your Set. 

—What “Inductance” Really Is. 

—List of Broadcast Stations in the U. 8. 

—How to Build the S-O Receiver for Short 
and Long Waves. : 


April, 1926 
—How to Get an Operator's “Ticket.” 
—What a Straight- ne Frequency Condenser 


Really Is. 
—How to Bulld a Power-pack Amplifier. 
—The New ‘‘Crystal Pilot 
—How to Build and Operate a Low-Power 


Transmitter. 
—The Popular Radio Medal for Conspicuous 
Service. 


May, 1926 
—How to Draw Up Your Own “Tuning 


Graphs. 
—How to Build the Improved Raytheon 
Power-pack. 
—How to Build an Antenna Mast for $15.00. 
—Fifteen Ways to Reduce Statio. 
—Do Your Colls Broadcast? 


June, 1926 


` —How to Build the New Home Receiver. 


—How to Put Up a Good Outdoor Antenna. 

—How to Get the Most Out of Your Ready- 
made Receiver. 

—Audio-frequency Amplification. How to Get 
it Without Distortion. 

—Four New Combinations of Units for Assem- 
bling the Raytheon Power-pack. 


July, 1926 

—How to Get the Best Reception in Summer. 

—The Best C al Set for $13.00. 

—How to Build the Newest Portable ‘‘Town 
and Country” Receiver. 

—Four New Combinations of Units for Assem- 
bling the Raytheon Power-Pack. 

Saw to Get the Most Out of Your 8-C Re- 

ver. 


August, 1926 

—A New Method of Using Harmonics for De- 
termining Frequencies. 

—Popular Radio Circuits. 

—How to Bulld the Improved Browning-Drake 


Receiver. 
—How to Pick Out a Loudspeaker. i 
—How to Get the Most Out of Your “Towa 


and Country” Receiver. 
—Tbhree Vacuum Tubes in One. 


POPULAR RADIO 


Department 98 
627 W. 43d St., New York 
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WHAT READERS ASK 
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rer oF OF Set grees 


Conpuctep BY Huan S. KNOWLES 


In justice to our regular subscribers a nominal fee of $1.00 per question is charged to 
non-subscribers to cover the cost of this service, and this sum must be inclosed with the letter 
of inquiry. Subscribers’ inquiries should be limited to one question or one subject. 


The Use of a Fixed 
Grid-Leak 


Question: I understand that the use 
of high-mu tubes is advantageous in 
resistance-coupled amplifiers. Do you 
advise their use in the LC-26 receiver? 
I also want to experiment with a fixed 
grid-leak. My receiver is a little noisy 
and I believe that the variable leak con- 


_ tributes to this 


—J. R. K. 


Answer: Much has been said regarding 
the use of high-mu tubes in the inter- 
mediate stages of a resistance-coupled 
audio amplifier. Their use has been 
Haars toed tried out in the LC-26 receiver, 
in the first and second audio stages, which 
include the first two tubes to the right of 
the detector. 3 

In the case of loud signal reception, as 
from a nearby broadcasting station, It is 
not necessary to use the high-mu tubes. 
In any case, the use of more than one of 
these tubes is not practical. In receiving 
weak signals, however, as from a distant 
broadcasting station, a high-mu tube in 
the first socket after the detector, that is, 
in the first stage of audio amplification 
provides a noticeable increase in signal 
strength. , 

In general, when an absolute maximum 
of results is desired, the use of a high-mu 
tube in the first state of audio is recom- 
mended, with 20l-a type tubes in the 
first and fourth sockets, a UV-200 or UX- 
200-a type tube in the second and a UX- 
112 type tube in the last socket. 

The variable grid-leak (Bradleyleak) 


that was specified in the December, 1925, 


issue of PorpuLar Rapio has been success- 
fully replaced in the LC-26 receiver with 
one of the fixed variety. It has been 
found that the inexperienced operator 
frequently has difficulty in adjusting the 
Bradleyleak to the best operating ppint. 
Usually the best point is where the knob is 
turned in just beyond that setting where 
a slight pressure becomes noticeable. The 
more experienced operator does not de- 
pend on the feeling of pressure but rather, 
Judges the proper setting from the smooth- 
ness of oscillation control together with 
maximum sensitivity of the receiver. 
With a fixed grid-leak, which has a 
proper resistance value, and which is well 
enough made to remain constant in its 


resistance the necessity for adjustment is — 


eliminated and equally good results are 
obtained. For the dyed-in-the-wool ex- 

rimenter, however, the variable grid- 
eak will always hold a certain amount of 


fascination; and until manufacturers be- 
gan to place reliable resistance units on 
the market, a variable resistance leak was 
uite essential for the proper control of 

e detector tube. Now, however, it is 


‘safe to depend on fixed leaks. For those 


who prefer to eliminate as many adjust- 
able units as possible this ge is 
recommended. 

Usually a six megohm (6,000,000 ohms) 
leak has the best value for this receiver. 
In the experimental model of this receiver, 
and in a number of others, an Amsco 
“Grid Gate” resistance unit of this value 
was used with excellent results. It may 
be that in some individual cases a resist- 
ance value of five megohms or seven 
megohms will prove better. This will 
depend somewhat on the characteristics 
of the detector tube used. If one wished 
to experiment a little it may be worth 
while to try several different values. If 
not, six megohms will be close enough. 

In that case try cutting down the de- 
tector plate voltage, 134 volts at a time, 
rotating the resonator knob after each 
change and advancing the rheostat knob, 
if nec , in order to keep the detector 
oscillating. If. the plate voltage is cut 
down too far the tube cannot be made to 
oscillate. Leave the voltage adjusted to 
the lowest point at which the tube can be 
made to oscillate. 

If it is still difficult to stop the oscilla- 
tion by means of the resonator knob, it is 
evident that the grid-leak resistance is 
too high. If a variable leak is used turn 
the knob, a little at a time, in a clockwise 
direction, trying the resonator knob after 
each change. An adjustment of the leak 
will be found where there is a small space 
on the resonator knob where oscillation 
will stop and the station causing the 
whistle will be clearly heard. 

In actually tuning the receiver for dis- 
tant stations the most pleasant method is 
to adjust the detector rheostat to a point 
just below that where whistles are heard. 
This is the most sensitive adjustment of 
this tube and stations will be brought in 
without the annoyance of whistles. In- 
stead of a whistle there will be a rushing 
sound as the wavelength control passes 
over the wavelength of an operating 
station. In using this method keep the 
resonator knob just below the point of 
resonance with the wavelength control, 
until a station is heard, then bring it up 
to resonance with the latter. When 
brought into exact resonance, the rushing 
noise will stop and the station will be 
heard clearly and undistorted. 

It may even be possible to turn the 
rheostat a trifle higher without loss of 
clarity in the reception of the signal. 
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Electrical 


CONTACT! 
No leaks—no mistakes— if your 
connections are made with : 


EBY BINDING POSTS. 


The drilled shank and the broad flat contact 
surfaces of Eby patented binding posts provide. 
a good electrical connection for practically 
every type of terminal.  - 

The tops don’t come off, and the thirty differ- 
ent markings obviate dangerous mistakes. 

All good dealers carry them—plain or ongrayol 


THE H. H. EBY MFG. COMPANY 


4710 Stenton Ave. Philadelphia, Pa. 


EBY Marked on Every Base 


“Little Joe” 


Lightning Arrester 


Especially designed for 
Radio Work. Made of 
porcelain, small, neat, rug- 
ged and serviceable. Can 
be suspended on antenna 
or fastened to wall. 


Ask Your Dealer 


M’fd by CIRCLE F MFG. CO. 


Trenton, New Jersey 


Connection 
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What Causes the Gurgling 
Noise in the Raytheon Unit 


Question: I have just constructed 
one of the “Power-pack’’ eliminators, 
described in the May, 1926, issue of 
Poputark Rapio. On local stations, 
where the volume is sufficient to permit 
the use of the volume control to reduce 
the output of the speaker, there is no 
noticeable hum. On the weaker sta- 
tions, however, where the volume 
control has to..be advanced, there is a 
noise which resembles both a hum and a 
gurgle. The disturbance has a fre- 
quency of approximately sixty cycles. 
Can you suggest some way of determin- 
ing the trouble?!“ 

. —Henry LLOYD 


Answer: Where full-wave rectification 
takes place in the rectifier tube the output 
which goes through the filter has a com- 
plex waveform. The principal component 
is a 120 cycle one, while in addition there 
exists a whole series of harmonics of this 
frequency. 

In a rectifier tube of the Raytheon (or 
“S”) type, which depends on the ioniza- 
tion of a gas for its properties, rectifica- 
tion begins only after the voltage becomes 
quite high—perhaps half as much as is 
normally supplied by the transformers 
that are designed for these units. The 
voltage at. which this action begins is 
called the ionization potential. Rectifica- 
tion continues until the cycle has passed 
its peak and decreases to the point where 
ionization ceases. It is evident that the 
change is very abrupt; and it is this fact 
that makes the output hard to rectify. 

If one “side” of the wave is not recti- 
fied, or only partially so, it becomes in- 
creasingly difficult to filter the output. 
In this case, the output has a frequency 
of sixty cycles with its series of harmonics. 
When the disturbance or modulation in 
the output has a frequency of 60 cycles, it 
is an almost certain indication that one 
half of the wave is not properly rectified. 

This trouble may be due to several 
causes. In the first place, the tube may 
be defective. The tubes that are normally 
used in these “B” battery eliminator units 


are very sturdy and uniform in construc- 


tion. Occasionally, however, one 1s 
damaged in transit, or in some other way. 
If possible, test the tube in another unit 
which operates quietly. And, if another 
tube is available, try it in your unit. 

If one of the .1 mfd. condensers which 


- are shunted across the transformer output 


is defective, a similar trouble may be 
experienced. If the condenser is short- 
circuited, one side of the transformer sec- 
ondary may burn out. The transformer 
windings are frequently embedded in a 


compound which is a good enough in- 


sulator to heat to permit the winding to 
burn out without raising the temperature 
of the metal container high enough to 
attract attention. | 

Disturbances that have a 120 cycle com- 
ponent may be due to a number of causes. 

e sure that all of the metal cases of the 
chokes, transformer and condensers are 
grounded. If a sensitive receiver, such 
as a superheterodyne with a loop, is used 
the unit should be kept well away from it. 
The loop is actuated by a vey weak field; 
and the field that is due to the unit may 
become comparable to it and cause inter- 
ference. 

If the unit is overloaded, a hum may 
result. The inductance of the chokes de- 
pends on a number of factors. A given 
choke, such as you are using, will have 


an effective inductance (or “choking” . 


ONDENSERS are 

the entrances that 
make or mar a good perform- 
ance. A good condenser stores 
up tone impulses, to be released 
at the instant they reach full- 
rounded perfection. An in- 
accurate condenser lets only a 
distorted part of the tone 
trickle through, and cuts down 
the receiving range of your 
set by putting it out of elec- 
trical balance. You'll realize the 
importance of accurate: con ` 
densers the day you equip your 
set with Sangamo Mica Con- 
densers. They will improve 
tone, range and volume. 


y, , A boon. Y % 

è . : 
Mica Condensers 
Being solidly molded in bakelite, Sangamo Con- 
densers are accurate forever. All edges are 
sealed tight against moisture, the worst enemy 
of condenser accuracy. Ribs of bakelite give 
mechanical strength and prevent a change in 
pressure on the delicate mica inside, which 
would also change the condenser capacity. All 
edges are rounded to prevent chipping. Rough 
treatment and exposure to heat, salt air or acid 
fumes will not hurt Sangamo Condensers— 
they stay accurate, Even a hot soldering iron will 
do no harm. l 

Put Sangamo Condensers in any new or old 
set and notice thè difference. A range of 35 
capacities makes it possible to get exactly the 
right capacity for your circuit, 


Sangamo By-bass Condensers 
are now available in 1/10, 1/4, 
1/2 and 1 mfd. capacities. 


Sangamo Electric Company 
6332-7 Springfield, Illinois 


pO 
RADIO DIVISION, 50 Church Street, New York 
pO 


SALES OFFICES — PRINCIPAL CITIES 


For Canada 
Sangamo Electric Co., of Canada, Ltd., Toronto 


-For Europe 

British Sangamo Co., Ponders End, Middlesex, Eng. 
` For Far East o 

Ashida Engineering Co., Osaka, Japan 
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Be Protected Against > 
the Common Ailments wr 
of Radio Reception! 


CARE-TAKERS 


B. 
vy Ee 


A 


Ne set is so good that it can continue to en- 
_’ tertain satisfactorily night after night 
without some servicing and inspection on your 
part. 


To make it easy for every set owner to give the 
receiver the care‘it deserves, Sterling has. pro- 
duced complete Care-Taking and Inspection 
Equipment. 


These devices for keeping your batteries and 
tubes in healthy condition, for locating troubles, 
and for promoting better reception, should be a 
part of your radio equipment. 


NoR 9 ovibyating 
"Bat y Charger 


Write for our helpful literature or see 
your nearest dealer. 


The Sterling Mfg. Company 
Cleveland, Ohio 
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LISTENERS : 


The POPULAR RADIO ATLAS and LOG z DE LUXE RADIO CABINETS 


e 
re 


will give you a list of all the NEW Broad- +% 
casting Stations with wavelengths and *° eer ee 
other necessary information € | 


EER 


A Complete Atlas and Station Log RA 
The “POPULAR RADIO International Radio 4, 
$ Atias and Log” will supply you with full in- < 
4 formation regarding proadcasting stations of °s 


%* the United States and Canada g 
«° This most useful and practical Atlas consists | 
“* of 16 pages, size 12” x 15° on good pa- % 
e% per, from clear type in two colora and contains “se 


THIS TWO-TONE DE LUXE CABINET 


ng— — States—Canada =, 
$ —North and South America, showing jtocation IS MADE EXCLUSIVELY BY EBCO 
e 7 ding $ 
0% and governinental radio stations. z FOR THE IMP ROVED 
L 
$ BAT $: | | BROWNING-DRAKE RECEIVER 
ʻe You may havo T copy ot the “POPULAR RADIO K Approved by Popular Radio Laboratory 

an : 

POPULAR RADIO for (8) eight months. K Holds 8 x 22 panel at approved 25° 
K% ; 3 slope. Ruggedly built of the finest sea- 
s For Only $2.00 % | | soned mahogany, and beautifully fin- 
% RA ished. Each cabinet bears the hame and 
Pin $2.00 in bills to the coupon below. $ hati 
“eo If you are a subscriber to POPULAR RADIO your %° guarantee that is y our complete protec- 
3 subscription will be extended elght months. BO! tion. Complete with hardwood base- 


TIiIrriirtirfiiftttriifrtiittfriiti iii iis b $15.00 


EBCO Cabinets are SPECIFIED as 
the ONLY AUTHORIZED 
design for the famous 


Roberts 


and are stocked by all reliable 
dealers and distributors 
CABINETS FOR LC26 AND 
ORTHOPHASE ° 
THERE IS AN EBCO CABINET FOR 
EVERY POPULAR CIRCUIT 
ELECTROT YPE ‘BLOCKING CO. | 
410 West 27th St., New York City 


Dt scare 


POPULAR RADIO, Dept. 92A 
627 West 43d St., New York City. 


Enclosed is my’ remittance of $2.00 for which you 
are to enter my specesehs seats teng my subscrip- 
tion) for (n eight months for POPULAR RADIO and 
send FREE a copy of the “POPULAR RADIO Inter- 
national Radio Atlas and Log.” 
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effect) which depends on the direct cur- 
rent which flows through. If this current: 
is ‘made sufficiently high, the effective 
inductance may fall to a small fraction of 
that which it would have with a small 
current flowing through the windings. A 
“C” battery should be employed with the 
receiver, even when such a unit is used, 
both to minimize distortion and to de- 
crease the load on the unit. 
Another consideration which enters and 

which may produce either a howl or an 
accentuation of the disturbing noise is 
what may be termed the “dynamic” char- 
acteristic of the unit. Where the amplifier 
voltage is supplied through a variable re- 
sistance that is in series with the plate 
circuit of the tube a change in plate volt- 
age produces a change in drop in the re- 
sistance. When this is used with most 
amplifiers this may cause trouble as re- 
generation at audio frequencies may occur. 


How the Super ‘‘First 
Detector” Tube Works 


Question: Is the so-called “first 
detector” in a superheterodyne really 
a detector? It is frequently called a 
“frequency converter,” merely a “radio- 
frequency amplifier” or what-not. Please 
explain its operation. 


—M. DAuGE 


ANSWER: The ‘‘first detector” is really a 
detector. Some confusion has arisen in re- 
gard to this due to the fact that it is almost 
impossible to prevent reception regardless 
of the adjustment of the first tube. 

Actually, considerable precaution has 
to be taken in a superheterodyne cir- 
cuit to prevent any rectification. When 
a tube is operated almost anywhere within 
its normal operating limits it will rectify 
slightly. When no rectification takes 
place, it means that the conditions under 
which distortionless amplification take 
place exist. 

The average detector tube, or crystal 
detector for that matter, has what is 
called a parabolic characteristic. More 


- specifically, this means that the current 


in the plate circuit is proportional to the 
square of the input voltage. 

If an oscillating detector is used, the 
output current no longer follows this law. 
The output current then becomes direct] 
proportional to the input voltage. In sach 
a case the detector is much more sensitive 
to weak signals because of the fact that 
the efficiency does not decrease as rapidly 
with a decrease in the amplitude of the 


incoming signal 


The ‘general case, which includes that 
given above, is one in which a current of 
one frequency is superimposed on another | 
—both being impressed on the input cir- 
cuit of the detector. In this case, the 
output current is proportional to the prod- 
uct of the amplitudes of the two. This 
means that it is directly proportional to the 
amplitude of either of them. 

In the case of the superheterodyne, the 
oscillator amplitude remains constant; and 
the output current is then directly pro- 
portional to the amplitude of the incoming 
signal, which results both in greater sensi- 
tivity (greater than when receiving 
damped signals without using an oscillator) 
and distortionless amplification. 

Rectification must take place in order 
to provide a resultant in the output circuit 
which is capable of going through the in- 
termediate amplifier. The effect is com- 
parable to that which has to take place in 
an ordinary detector where the frequency 
of the incoming signal is reduced to an 
audible frequency: which is capable of 
actuating the receiver. This process is’ 
frequently called |‘de-modulation ” ` 
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| Announcing — 


~The Perfection 
of a New Idea in 
Single Control Radio 


The perfection of a flexible transformer which enables the 
identical matching of inductances in the assembled receiver 
instead of using just approximately matched coils. Possess- 
ing the exclusive rights to this coil (known as the F lexiformer) 
| we have produced a truly single control, seven tube receiver 

so superior to anything MOU known that it is rightfully 


SUPER q SINGLE 


Excels in ALL FIVE Tests of the perfect receiver. 


More Stations (Efficiency) 


Thirty stations in one revolution of the tuning knob is ordi- 
nary performance for this receiver. Range—coast to coast. 


Simplicity 
J ue one tuning knob—no verniers. Every station perfectly 
tun 


Tone Quality 


The combination of the Super-Single and the Plymouth 
Speaker, containing a scientifically designed and constructed 
wood horn over eight feet in length affords a revelation in 
reception. Every audible note is faithfully reproduced. 


Jobbers 
and Appearance 
Dealers Cabinets designed and constructed under the personal super- 


vision of William H. Thommen, well-known designer of 
America’s most beautiful phonograph and radio cabinets. 
Price 


Lower than any set which deserves comparison on a perform- 
ance basis on any of the previous four points. 


Prove it to yourself; hear the Plymouth Super-Single 
at your nearest dealer. Send for his name. 


z PLYMOUTH RADIO AND PHONOGRAPH CO. Plymouth, Wisconsin 
eO a a a a] 
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We are backing 


Page 476 


All abparatus advertised in this ma 


RRR EERE EREA 
ais Aese a a ea ia Ta ao o O a a e a a aa e 
a: 
$ 
ki 
i? 
$, 


Q 
o 


® 


S 


Radio Cabinets - PRINTS ; 
Tablen Consoles or Highboys’in seaking 2 ACTUAL $ 
designs, finished in rich tones of walnut, $ $ 


SIZE 


LAURENCE M. COCKADAY has personally 
supervised the preparation of Simplified Blue- 
prints of nine of POPULAR RADIO’s most 
popular circuits. Each set consista of three or 
more Actual Size Blueprints; first a Panel Pat- 
tern; second, an Instrument Layout: and 
third, a Picture Wiring Diagram all simplified 
in the fullest sense of the word because 


The panel Pattern can be Jalg on the 


hand rubbed lacquer and highly polished. 
Carvings 
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Color decorations in ebony. 
antique glaze. 


Write for circular covering entire Tine 
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The obverse of the medal; 


this original. 
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| 
š anel and all holes drilled as indicated- fe | 
is two-and-one-half inches in diameter. : fo an to Jo co accurate therels 
O no danger thro 
a oe faulty E Tation. Á & 
M odel R-20 e “se The Instrument Layout Placed or on the rg 
The Model R-zo Cabinet virtas soets | T'he Popular Radio|? seiravniciteeree $ 
w oiten you e se = l X 
will fit i ft. Inside dimensions, 834” high, 28” wide, l “se pai Ficture Wiring Diagram A gives & 
0,6 rum Dosi- 
1334” deep (front to back). l Ke tlon with every wire clearly indicated X 
eda Or & One contact to the other. With no knowl- $ 
KX lh of radio Pt Spee on Sour wiring $ 
e part an 6 wiring 
C ° , S i <o with 1 no chance of error. Å 
1 Cs ; K 
4OnSp cuous ervic 2 Priced at $1.00 Per Set ; 
T aoet anien Tune, amt 
7 l ~O every radio amateur to every ama- | <% tortionleas, two dials automatic vacuum tube 4 
teur experimenter and broadcast lis- | % control, as described in the October 1924 issue & 
&% of POPULAR RADIO). 
tener, who i is instrumental in alleviating | & g ‘i 3 
S et No. 6—“The_ Cockaday re Super- 
Model R-20 sea Patents Pending human suffering or saving human life, | «e heterodyne Reflex Receiver” ( tubes, two $ 
The R-20 is easily adjustable, to any size of panel directly | throu the medium of. radio, | % lee, ag described ' vnon-radis N05 cutortion. & 
a ee 0 uary 
from, Gy x 17% to 8 x 26°, and to an ice ts from | recognition hereafter be extended in | °% Porvnar RADIO $ 
Vere 10 25 Cre ea 7 Š% Set No. as Super- 
the form of a medal that shall be known | & Rer o ae Ce heterodyne swith we + 


drawer-tray feature allows ease of accessibility. 
Jobbers and Dealers write for discounts 


BLANDIN PHONOGRAPH CO., Inc. 


Racine, Wis. 


as “The Popular Radio Medal for Con- | % 
” x 
spicuous Service.” This medal is unique | $% 
within the realms of radio in that it shall $ arn d T a T I E 
_be awarded, not for scientific achievement | % 1925 issue of POPULAR RADIO). 
or invention but for service to humanit %* Set No. 14—"The LC-86 Broadcast Receiver” 
2 y. oe 
KA y ENN in December 1925 issue of POPU- 
To insure a fair and unbiased consideration of oe ELTA Orthophase Recetoer®” 
all claims, a Committee of Awards has been ap- | < Set No. 15 — 77 * February 1926 Issue (as 
pointed art nena eve ae citizens & [sea aap RADIO). 
of international fame. To assis ommittee | & 4 s 
of Awards, an Advisory Committee has been ap- 2 or DO a nee tone ian ae (B9 
pointed that Dumber Among io members some ee. RADIO). 
of the most eminent citizens of the United States, | % a i 
including representatives of many of our most dis- | e Set Nolo The Lowerpack Amplifier (as 


issue of POPULAR RADIO). 


Set No. 13—" Raytheon Plate Supply il a 
really dependable method for o 


Patents Pending 
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tinguished repeat ee ee Ree & RADIO). 
e conditions under w. em will be 2 vi ytheon Power 
awarded are here specified: + pea “as Gescribedin? eas 1926, issue of 
1, The medal shall be known as the Popular “¢ POPULAR RADIO). 
Radio Medal for Conspicuous. Service. 4 Set. No. 19—"TRe New Home Recetver™ (three $ 
2. The medal shall be awarded, without discrimi- | . hie i a iee ten as Goseinee a %, 
. nation as to sex, age, race, nationality, color or oe June, 1926 issue of POPULAR RAD10). 
AA 3 Lingo creed, to those radio amateurs, ra io experi- | . Set No. 20—‘'The New Town and Country 3 
carvers © menters, broadcast listeners and other non- K3 Receiver” (as described in the July, 1926, issue & 
A [8] ag fey cnt ection | barbara whois prompt and effi- | .% of POPULAR RADIO). & 
i cient action radio is utilized to perform an essen- | ¥ 0 Browntng- % 
P eh Fm tial parti in the alleviation of human suffering or 3 pot CRo, a dae err rones 4 August, atone 3 
in the saving of human life within the terri- | ¥, au of POPULAR RADIO). 
torial confines of the United States and its pos- | ,, & 
sessions, or in the waters thereof. % Full constructional “and parts details for %& 
3. The medal shall be awarded by a Committee | g these Receiving Sete will be found in the 4 
of Awards that shall not exceed five in num- | «& issue of RADIO indicated. 4 
ew ode S ber.. No member of this Committee shall be | <% Back issues of POPULAR RADIO will & 
an an employee, officer or stockholder of POPULAR & be furnished at the rate of 35c a copy. 4 
Type “G” - Rapro, Ine por jaball any such employes, | RADIO ? 
officer or stockholder eae e~ | “eo D 
ype Mutual for Impedance or Resist- liberations of the Committee. “ POPULAR : IO $ 
TN Sy heh Big) Me 4. an adno Commies t whic bhall fooperate KA Department 94 : 
5 1 D., e Volts, wi e Committee of Awards and which s e i 
180. Price, $2.50 be particularly charged with the responsibility xl 627 West 43d Street, New York H 
m 9 FAT e of ee i aaan ons for a awaa of = 
66 meda all be made up of men and women who, 
Type H ee because of their interest in the publie welfare or ee ee ete: ee ee S 
or detectors only. mproves recep- ecause o eir connection wi institutions POPULAR RADIO, Inc., Dept. 94. 
tion. Rating Fil. V., 5.0; Fil. Amp., that are consecrated to public service, are in X 
0.25; Plate Volts, 45-90. positions to bring to the attention of the Com- l 627. Wost AIA Stay NEW Kork CHY , l 
Price, $2.50 mittee of Awards the exploits of candidates who DRO 
eos are within their own special fields of activity. l E 
nolosed is my remittance of $_........_____for i 
There’s a CeCo Tube for every radio need. 5. The medal will be awarded for services rendered which kindly send me Blueprint Set (8) consisting ES 
Buy CECO and enjoy complete radio satis- since Armistice Day, November 11, 1918. l of Panel Pattern, Instrument Layout and Wiring [ i 
Diagram as checked below: if 
faction. 6. Recommendations for awards may be submitted N 
to the Committee of Awards at any time and | O SetNumber 4 © SetNumberi6 ||; 
C. E. MFG. CO. by any person. Every recommendation must O Set Number 6 O Set Number 17 i 
contain the full name and address of the candi- O Set Number 12 [J Set Number 18 Ihi 
Providence, R. I. date, together with a detailed account of the l O Set Number 13 O Set Number 19 N 
accomplishment on which the proposed award is Q Set Number i4 [Q Set Number 20 ti 
maencen based. and must be accompanied by corrobora- J O Set Number 15 O Set Number 21 j ig 
tory evidence from persons who have first-hand T 
knowledge of the circumstances and whose l Name... n E 
statements may be verified to the satisfaction of + he 
the Committee of Awards. - Address ay 
7. The medal vill be awarded to as many indi- l | Ñ 
viduals as q oy for it and at such times as CNY an voarennnnanenern nn S tA tO. ni 
the Committee 0 Awards may authorize. = eau Gum aw am aw = as om oF ol dy 


y” 


| NOW The NOW | 
Improved $3250 | 
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ET aes ed ied E | 
EES QUIN peel Cc ky Op URS as: E gt Kt 669 99 Diagram 
estes | aytheon it “> 
Ae VaR ALCS K 4 
EN ` prefs FE =P j vat quantity buying has enabled us to sell this Raytheon “RB” Kit direct to you ie only 
ol Sill Sagecd wit ee | $32.50. Nothing extra to buy. Plenty of power. Gives 160 v. at 60 mils. Will last a life. 
PE A time. " Variable dot. and R.F. taps. All parts tested before shipment, Send check or 


money order, or we will ship C. O. D. 


1 Raytheon Tube 
A Dongan Transform 


1 Federal Socket 

2 Centralab Radiohms, Heavy Duty (50,000 ohms) 
1 Bradley Unit Resistance, 7,500 ohms, 

bing Combination Condenser, 2 units, .1 mfd. 1 Electrad Moun 


ting 
1 Binding Post Strip and Brackets 
i Service Mukipa Condenser Block, 5 units of 2, 4 Binding Posts 
2, 8, land 3 mfd. 
Including Diagram and Wire, Only $32.50 


COCKADAY LC-26 KIT 
1 General Radio variometer, with rheostat 


er No. 509 
2 Dons an Choke Golis No. 514 


The reverse; the name of each recipient 
will be engraved in the space provided. 


National coil and variable condenser of the 
Antenna Tuning Unit, coupling colls 
and vona He condenses’ of the Detector 


8. All considerations not specified herein shall be 
pele to the discretion of the Committee of 


All communications to the Committee of Awards 
may be addressed to— 
The Secretary of the Committee of Awards, Poru- 
LAR Rapio Medal for Conspicuous Service, 627 
West 43rd Street, New York. 


The Committee of Awards 


‘PErcy Maxm, President_of the American 
Radio Relay League. 
E.F JW. ALEXANDERSON, Chief Consulting Engineer 


| 
| 
| 
| 
| G 
| 
| 
| 3 
| 
| 
a IMPROVED BROWNING-DRAKE ` 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Jefferson ‘concertone. transformer 
‘Thordarson filter chok ge etek awe eee eS ee 


enjamin UX socke 
Lynch metallized resistor, .6 megohms.. 
Lynch metallized resistor, 6 megohms.. 
Lynch metallized resistor, .025 megohma; 
d .09 megohms 
: Brach-atat, with mounting.. 
Frost Gem 
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1 Precision Octatorate 


oll 
1 Ane special double unit condenser No. 


1 Micamold fixed condenser, .00015 mfd.. 

1 Micamold fixed condenser, .00025 mfd.. 

2 Daven TONELO DOUDIEES .1 mfd. condenser 
concealed in base 


yunits, 
1 Bradleyunit, yA megohm 
3 Amperites No. 1 


er dial 
niversal decorated. ar suis inha. S 
Blueprints 
48 brane brackets. 
1 cone connection er inches. : 
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of the Radio Corporation of America l Battery connection b 25 1 Battery connection block 
Masor GENERAL CHARLES McK. SALTZMAN, Decorated bakelite panel, , 8 by 22 inches.. 2 Large rass brackets 
Chief Signal Officer of the Army. Corbett genuine walnut cabine 15 Solid Walnut Cabinet....... renee ees 
3 ocr gp wy MOTIE “ees of the Bu- Total, including cabinet....... Total, including cabinet. 
Dr. Jonn H. FINLEY ublicist and journalist 
E Bek E Ban 807 Won Ta ie, KIT SERVICE CO., Inc. 209 Centre St. NEW YORK, N. Y. 
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Advisory Committee 


SENATOR James W. WaoswortuH, JR., of New 


ork. 
Hon. Joma Barton Payne, Chairman, American 
7088. 

ADOLPH LEWIBSOHN, Publicist. 

Jupan Ben S. Linpsay, of the Juvenile and Family 
Court, Denver, Col. 

Dn. J. MeKzen Carri, Past President, Ameri- 
ani Association for the Advancement of Science. 

Dr. J. H. DBLLINGER, Past President, Institute of 
Radio Engineers. 

FAanLEY Oscaoop, Past President, American Institute 
of Electrical Engineers. 

C. E. Gronskry, Past President, American Society of 
Civil Engineers. 

Dr. Darton C. MILLER, President, The American 
Physical Society. 


OCTOCONV 


Accurate as the Human Ear 


Octacone reproduces faith- 
fully all musical sounds— 
from a soprano’s trill to the 
rumble of a kettle drum. Its 
patented diaphragm—shaped 


W. L. ABBOTT, President the American Society of 
Ww i echanical Engineers. Carnegie Hero Fund exactly like a human ear drum 
” “Commission. —vibrates to every pitch and 


GForce K. Burcess, Director, Bureau of Stand- 


Coun H. Lı LrvincsTone, Past President, Boy Scouts 

of America 

DANIEL C. BEARD, Chairman, National Court of 
Honor, Boy Scouts of America. 

Mrss Saran Lovurse ARNOLD, President, Girl 


Scout 
Dr. W.D. BECOARD: President, American Medical 


quality of tone in precisely the 


same way as a listener's ear. 


An exclusive feature that 
gives Octacone a naturalness 
of reproduction unequalled by 


Association even the highest priced speak- 
K. A. BICKEL, President, ee Press Association. ers 
oo General Manager, the Associated 5 bp 

8 
H. ah gt Mee a Oni Westinghouse Electric 
anufacturing Company e 

Dr. Vernon KeLLOGa, General Secretary, National Built to Last 

Research Council. f i 
Jesss Lyxca WrLLIams, Past President, Authors’ Just as Octacone fits and improves any receiver, Unlike most fine instruments, Octa- 

League of America. it blends in and adds to any scheme of room cone is built to withstand the hard 


Proressor GroraE B. Pecram, Dean of the Faculty 
of Applied Science, Columbia University. 

Proresson H. H. SHELDON, Professor of Physics, 
New York University. 
M. HAWLEY ATWELL, Grand Exalted Ruler, Order 
of Elks. 

PROFESSOR Ebwin B. WrLson, Harvard University, 
National Academy of Science. 

W. E. Harxness, Vice-President, American Tele- 
phoned & Telegraph Company. 

ve i PS UNDERS, President, United Engi- 


CoL. IA "OR Mona, Commander, the American 
gion. 
Joun R. Moss, President, Kiwanis International. 


W . D. TERRELL, Chief Supervisor of Radio. Depart- 
Z ment of Commerce, Washington, D. C. 7 


furnishing. Diaphragm case of artistic sime 
blicity, phos in golden bronze. 
nsed Under Patent Numbers 


190 
1,220,669 
294,137 
Other Patents Pending 


treatment fine instruments too often 
receive. Even should it be accident- 
ally knocked onto the floor, Octacone 
will come up smiling—and singing as 
beautifully as ever. 


A Revelation in Reproduction 


PAUSIN ENGINEERING COMPANY 
NEWARK, NEW. JERSEY 


Page 478 


ee 


toe 
_—, 


BUILDING RADIO SETS 


In Your.Spare 
Time 
Join the Radio Association of America. 


Learn how to build and repair sets. The 
Association will train you—start you out 


in business, if you wish. Be the radio 
“doctor” of your community. $3 an hour 
upwards easily made. 


Earns $500 in Spare Hours 


“I have at last found myself,” writes Lyle 
Follick, Lansing, Mich. “I have already 
made over $500.” Werner Eichler, Roches- 
ter, N. Y., writes: ‘‘—have made over $50 
a week in my spare time.” Our members 
are starting radio stores, increasing their 
salaries, securing better positions, passing 
radio operator examinations, earning big 
money in spare time. 


F R E E Five-Tube Receiving Set 

If You Enroll Now. 
New members receive one of the finest re- 
ceiving sets made absolutely free: Coast-to- 
coast range. Most approved type. Unpar- 
alleled selectivity. To receive this wonderful 
set, you must act at once. 


Join Association Now! 


Are you interested in Radio for pleasure or prof- 
it? Jolin now because we have a special Plan 
whereby your membership need not cost you & 
cent. Only limited number of these member- 
ships acceptable. Write now for detalls—before 
it is too late. 

= æ = = = Mail This Coupon == = = = = 


RADIO ASSOCIATION OF AMERICA, 
Dept. C-9—4513 Ravenwood Ave., Chicago 


Send me detalls of your Special Radio Association 
Membership Plan. : 


“B” ELIMINATOR 


and 


CW TRANSMITTERS 


MOUNTFORD 
KROBLAK 


Wire Wound 10 Watt 


RESISTANCES 


Sizes 750, 1500, List Price 
$00 58; $1.00 
60,000 ohms , ` . 


© 


Ask Your Dealer For 


Mountford Grid-Leaks 
Mountford RC Amplifiers.............. 
Mountford RC Klts......... cece e eres 


FREE—Write for eight page 
booklet of Hook-ups. 


Manufacturers—Write for quotations 
Jobbers and Dealer—Write for discounts 


C.E.MOONTFORD 


465 Greenwich St., New York City 


S75 A WEEK] 
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International 


A WEDDING SERVICE—PERSONALLY CONDUCTED BY 
THE AID OF RADIO 


When Miss Mabelle A. Burbridge, widely known to newspaper readers 
as “Prudence Penny,” decided that she wanted Mr. Maurice Garra- 
brant, the eminent organist of St. Thomas’ Church in New York, to 
play the wedding march at her marriage to Mr. Leon G. Gray, did she 
abandon the idea merely because Mr. Garrabrant could not come to the 
ceremony at Douglaston, Long Island? She did not. She asked him. 


Posing Models Before 
the “Mike” 

Lanps’ sakes, we’ve got a lot of nice 
things to talk about this month! 

It seems that broadcasting has passed 
through a little renaissance since our 
last columns went to press. One more 
novelty was exposed by WGBS when it 
broadcast a fashion show. While our 


| own personal interests in female fashions 


begins and ends with the figures (No, 
not the figures of the models but on can- 
celled checks) we can understand the 
interest that might be aroused by such 
an event. 

At any rate, it is a good idea and we 
are mighty particular as to what we label 
“good idea,” we can tell you that. 

ko 


Motor Races on the Ether 


My, we have so many little pleasan- 
tries to run off this month! It makes us 
feel very, very happy. 

WGN (which, in case you want our 
honest opinion, is one of the strongest 
stations in this country), was on its toes 
again when it broadcast the 500-mile 
-automobile -race -at-Indianapolis.. Auto 


to broadcast the wedding music to her from station WAHG. And he 
did, exactly on schedule time. 


BROADCAST LISTENER 


Comments on radio programs, methods and technique 
—from the point of view of the average fan 


By RAYMOND FRANCIS YATES 


races between our established drivers 
should form a substantial bit of broad- 
casting, provided the announcing is in 


‘the hands of a capable and interesting 


observer. The auto race has plenty of 
action and there is the contagious ele- 
ment of bitter contest. 

* 


Broadcasting a Jewish 
Poker Game 


Tue antenna of this department is 
very sensitive to new ideas in broadcast- 
ing. They feel around and feel around, 
but it is only once in a blue moon that 
they contact with anything that we may 
put down as new. A few weeks ago 
WGBS (New York) broadcast “A Jewish 
Poker Game” with Milt Gross (father of 
“Nize Baby”), Harry Hershfield, Max 
Fleisher and Jimmy Hussey as the 
participants. 

While all Jewish poker games are not 
funny, Jewish poker with a caste 
like the above could not fail to be 
funny. l 

Let’s see now, that makes five studio 
managers we have caught thinking d 
ing the past- yearn. l 
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“Interviewing” by Radio 

We do not need to ask you if you have 
ever heard a stage or movie star inter- 
viewed on the air. If you have escaped 
you are really a lucky person, for 
nothing bores so quickly as a dumb 
actress (of course, all actresses are not 
dumb) airing views about this and that. 
New York is a bad place for this 
sort of business; that is, it’s bad for the 
public but easy pickings for the pub- 
licity men. Being interviewed at sta- 
tio WGBS or WRNY is a trump card 
played by every publicity man just be- 
fore he gets the air. 
$ * 


How Many Characters Can 
a Fan Identify in a 
Radio Drama? 


Our “Society for the Improvement of 
Radio Drama” has received a frightful 
setback. Just as we were beginning to 
think that the radio dramatists were 
falling for our propaganda along comes 
WGY with the “Reprisal,” calling for a 
cast of fourteen players with “German 
orderlies and Belgian citizens.” This 
sounds like a terrible lot. 

Unless this old bear is badly mistaken 
“Reprisal” will be a flop. You cannot 
have fourteen characters in a radio play 
and expect your listeners to keep their 
identities straight. 

t ë s 


The Arrival of the 
Radio Organ” 


WGN, that big, wide-awake station 
way out there in Chicago, is making 
no mean effort to become America’s 
major broadcaster. It is beginning to 
recognize important details—and when 
you begin to recognize details you usu- 
ally improve your stuff. 

In the past the organ has been more 
or less unsuited to broadcasting because 
of the difficulty of getting certain fre- 
quencies to register with anything like 
fidelity. Experts held, and correctly 
enough, that radio demanded an organ 
all of its own with special accommoda- 
tions made for the benefit of the micro- 
phone. WGN, working with an organ 
specialist, has developed and installed 
the first radio organ. 

We hope this may be taken as a sign 
that broadcasting is passing out of its 
Penny Arcade era. 


* * 


The Oboe as a Solo 
Instrument 


Dear Reaper, be honest with us; 
have you ever in your days, long or short 
as they may have been, heard of a fa- 
mous oboe player? 

Whatever our own opinions may be, 
the publicity man of WGBS announced 
the performance of Michel Nazzi, 
*“famous oboe player.” 

An oboe solo may be a novelty— 
but we can think of many, many things 
we'd rather do than listen to one. 


“First 


€ 
CHERE i is the latest embody- 
ment of all that ıs good in the 
Inverse Duplex System. I have 
spared no pains in making its 
quality of matenal, workman- 
ship an performance the best. 
lt justifies my years of study, 
research and accomplishment.” 


DAVID CRIMES 


GRIMES OWN KIT 


100% Shielded Inverse Duplex 


RUTH will out! The real 

tich values of the David 
Grimes Inverse Duplex Sys- 
tem can be realized to their 
utmost only when quality 
patts, workmanship and de- 
sign are present. Here is a 
master-made kit easily as- 
sembled into a master radio 
instrument that should last 
for a life-time. 


The Grimes Own 5 Tube 
Storage Battery Kit (or the 4 
Tube Dry Cell Kit) is built, 
sold and guaranteed by David 
Grimes. In ad- 
dition eachstand- 


ings form a sturdy artistic cab- 
inet. The kit incorporates the 
latest improvements in the art, 
bringing the famous Inverse 
Duplex System to the ut- 
most efficiency in selectivity, 
volume and tone. David 
Grimes has rightly called this 
kit his “own” because he is 
proud of it. 


Send for Grimes Own 
Working Plans 


You can now obtain charts 
and detailed descriptive mat- 
ter covering the 


ard part is guar- 
anteed by its own 
manufacturer, 
forming a double 
guarantee to the 
constructor. It is 


100% shielded 


HIGHSPOTS 


The Grimes Own is the 
only completely shielded 
kit set in existence. It is 
the first David Grimes 
Inverse Duplex Kit ever 


sold. It embodies three 
stages of radio, detector 
and three stages of audio 
frequency. Designed for 
power tube operation. 
Connections furnished 


fascinating David 
Grimes Inverse 
Duplex System 
and its. most 
recent develop- 
ments. Pin a dol- 
lar bill tothe con- 
venient coupon 


and when assem- 
bled, the finished 


aluminum cast- 


for loop or antenna. 


below. and get 
the valuable il 
lustrated plans. 


Study These Parts With Care! 


Two Samson Audio Transformers. 

One Grimes special resistance coupling. 

Five Benjamin non-microphonic UX 
sockets. 

Three semi-straight line Lind vernier 
tuning condensers and coils. 

One Grimes RF Choke Coil to equalize 
all wave-lengths. 

One Grimes RF Fixed Transformer for 
added amplification and equaliza- 
tion. 

One DeJur Rheostat. 

One Electrad Potentiometer. 


Grimes 
Radio Engineering Co. 


Incorporated 


436 Washington Avenue 
Long Island City, N. Y. 


Not connected with any other company 
of a similar name 


eae ee ae ee ee ee aa 


A 


One drilled artistically etched black 
and gold metal panel, 7 x18. 
Grimes complete aluminum shielding 

cabinet. 
One Grimes antenna switch. 
Six Sangamo fixed condensers. 
Three Arthur Lynch Grid Leaks. 
Three Grimes fixed filament resistances. 
Acme flexible spaghetti wire in five 
colors. 
Battery Cable. 
Blueprints and instructions. 


COUPON 


DAVID GRIMES, Pres, 
Grimes Radio Engineeting Co., Inc. 
436 Washington Ave., Long Island City, N. Y. 


I want the facts on your latest I. D. S. 
I enclose a dollar bill. 


Send me those plans. 
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New Kind of Radio/ 


SF at Factory Price 


GETS ALL STATIONS 
FROM 40 TO 500 METERS! 
The latest thing in radio. Gets 
everything on the air—amateurs, 

experimental, and all regular pro- 
grams from 40 to 550 meters—local and for . You can 
now get KDKA on 58 meters, WGY on 65.5 metera and 
a host of other low wave stations. 


CIRCUIT SECURELY IMBEDDED IN SUB-PANEL 

The circuit is in one plece, firmly imbedded in the sub- 

panel. Eliminates soldered connections. No loose or 

. broken contacts. Pronounced 

year’s greatest improvement in con- 
struction. 


COAST TO'COAST 
RECEPTION! 


st 
8 


ts. far distant stations. 3000 


FACTORY REPRESENTATIVES WANTED 


We need representatives to demonstr 
new 5 tubeset. Big demand. Sells far below store prices. 
We start you in business. No investment. Easy to 
make $60 to 100 a week in your spare time. Write for 
complete information and special offer. i l 


NEW COURSE IN RADIO NOW! 


F R E E Every student Is given a brand new 5 tube 

radio set like the one described above. 40 
to 550 meters, Imbedded Circuit. But you must act 
at once. Send in the coupon. 


AMBU ENGINEERING INSTITUTE 
2631-G Prairie Avenue Chicago, Ill. 


Ambu Engineering Institute 
ae ripen w Chicago. 
am interested in becoming your factory repre- 
sentative. Send Demonstrator Sfer. PEIRE 
Please send particulars of your course in radio and 
offer of FREE Radio Set. 
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the NEW 


AMPLION 


LOUD 
SPEAKERS 


Should your dealer not 
have them — write 


The Amplion Corporation 
of America 
Suite X,280 Madison Ave., N.Y. 
Amplion Corp: of Canada, Ltd., 
oronto 


ate this amazing : 


only a few performers. 


The Coming of the 
Radio Drama 


For a time we thought that the per- 


fection of the radio drama had been 


given up as a bad job; but it seems that 
there has been a larger effort toward 
improvement in the past few months. 

That is encouraging; and every 
pioneer in this field can feel that the 
vast moral power of this department is 
squarely behind him. We feel and 
always have felt that in the radio drama 
we have only half discovered a source of 
entertainment that will some day be one 
of the chief features of the art. The 
“ear-play,” as Waldemar Kaempffrett 
has aptly called it, is still finding sus- 
tenance on crackers and milk; but no 
one will deny that it.is capable of more 
substantial nourishment. 


. The dramatic art does not need to be 


reconstructed for air use; only adapted. 
The moving picture pioneers learned to 
present drama minus sound; radio must 
learn to present it minus sight—a more 
difficult task. Yet there is promise of a 
satisfying success; and it seems that the 
whole thing only awaits the patient ap- 
plication of a serious experimenter. 

In presenting drama, some studios 
give a complete resumé of the plot and 
of the action before the performance 
begins. Isa plot that is so involved that 
itneedsan introductory explanation suit- 
able for radio? Is not suspense the 
greatest factor in drama? How can sus- 
pense be developed, let alone sustained, 
if the audience anticipates every bit of 
action? 

To our small way of thinking the 
radio drama must be capable of un- 
folding itself, capable of telling its own 
story. If it cannot do this it is not 


drama. 


Only superficial thinking is needed to 
show that the air-plot can afford to use 
Many of the 
ear-plays that we have listened to have 
had so many characters that one had to 
make a conscious effort to keep the 
characters tagged. After all, identi- 
fication must be made on the basis of 
the difference in the sound frequencies 
of the voices involved and voices that 
comeeven within an octave of each other 
are most difficult to separate. The 
listener eventually finds himself making 
an effort to keep his identities straight; 
and this is fatal to sustained interest. 

After some experience listening to 
ear-plays we feel ready to express the 
wholly private opinion that no radio 
drama should require more than five 
characters for its fullest interpretation. 
The voice frequencies of the performers 
should also be widely separated. Other- 
wise the listener will concentrate on 
identification, reducing the entertain- 
ment value of the thing to a point 
somewhere near zero. As the available 
five-character dramas are small in num- 
ber, itis evident that we must build up 
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No. 2. 
Black Composition 
Base“ Push-type 
Design” 


U X Tube Socket 


This new push-type socket is 
designed for use with the new 
tubes with U X Bases. 


Contacts of Phosphor Bronze 
insure a smooth self-cleaning and 
wiping contact. The lamps are . 
held rigidly in place. 


Circle F V. T. Sockets are of 
the most modern design and only 
the best materials and workman- 
ship are employed. 


Ask Your Dealer 


MFD. BY 
CIRCLE F MFG. CO. 


Trenton, New Jersey 
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SIMPLIFIED 
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& % 
oe : O 
KA KA 
: FREE | 
s% % 
R % 
$ You know how helpful, Interesting and practi- = 
& cal POPULAR Rapio is. You fully appreciate o 
3o that at $3.00 a year it is a real bargain. Con- $ 

ooe 


sequently you should find it easy to convince 

one, two or more of your friends, who are not — 
now subscribers, of the unusual value when 

any one of these twelve sets of Simplified Blue =v, 
& prints (described on Page 476) is offered free & 
eo with thelr twelve months’ subscription for << 
“Se | POPULAR RADIO at the regular price of $3.00. $ 
*% In addition to the Blueprints given to your “ 
*“* friends we will allow you one set free for each 
s new subscription you send us with a $3.00 re- à, 
e  mittance. Five new subscriptions and remit- ,% 
«e tance of $15.00 would entitle you to five sets  < 
ee free. $ 
% — Only one set of Blueprints free with a renewal 
subscription whether your own or a friend's. M 
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POPULAR RADIO, INC., Dept. 93 
627 West 43d Street, New York City 


Enclosed is my remittance of $-......-.....covering 
eenn annual subseriptions for POPULAR RADIO 
(names on sheet attached). Send me set(s) check2d 
below. 


Set No. 16 
Set No. 17 
Set No. 18 
Set No. 19 
Set No. 14 Set No. 20 
Set No. 15 Set No. 21 


(See page 476 for description of Sets) 


O Set No.4 
O Set No.6 
Set No. 12 
Set No. 13 


007000 


AALO .—-....-----2---necereneccncenceceosecnne: 
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0000 


Foreign postage 600 ozira No eztra for Canada. 
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ly Mr. Lloyd Jacquet suggested a Radio 
Drama League; perhaps that would 
| Pdp to improve the art of air-plays. 
To this observer, it has seemed that, 
in the past, the locale of each scene has 
N failed to be sufficiently described. 
i Locale is an important part of the plot; 
à it is the matrix into which the plot is 
:}} poured. 
~ If the scene is a living room, it should 
~ be adequately described. 
» Is it a Colonial room, French, Tudor 
„ or Spanish? Is it small or large, light or 
”. dark? How is the furniture arranged? 
It would seem, too that a complete 
description of each performer would 
| help to create the perfect illusion at 
, which radio must aim. Is the hero, dark 
or light, tall or short, fat or lean? Is the 
heroine blonde or brunette, slender or 
fleshy, brown eyes or blue? What is 
, the color of her dress and how is her 
, hair arranged? 
If you leave the locale or the descrip- 
: tions of the performers to the imagina- 
. tion of the listener, he will build them 
..up to suit his own tastes—and his own 
tastesmay not conform withtheauthor’s. 
* * 


The Passing of the Old- 
,, Fashioned Announcer 


ALTHOUGH we are not as yet ready 
to start the “Association for Preserva- 


j a school of radio dramatic art. Recent- 
a 


ø tion of the. Memory of the Old-Fash-: 


—ioned Announcer,” we cannot over- 
come the notion that this will soon be 
‘necessary if we are to leave authentic 
) information for posterity. 
` Much as the thought moves us, we 
) cannot help but feel that these dear 
‘boys are well on the way to total ex- 
, tinction. 
The newer ideas of broadcasting leave 
4 the announcer with a fairly mean part 
if you should ask us. He will give the 
; name of the selection, the name of the 
artist and the name of station and that 
: as all. i 
: ‘The “personal reflection” announce- 
‘ment is losing favor with the grown-up 
s folks although it is said that the high- 
- school girls still like to hear Mr. Broken- 
, Shire’s flapdoodle. 
$ Did you hear Mr. Milton Cross han- 


, dle the Victor program of March 25th? | 


| He gave the uame of the station, the 
„name of the artist and just a few words 
about the selections. His voice was 
Pleasant, his annunciation good .and 
3 the announcements were short but in- 
> formative. That is the announcement 
of the future. 
It looks pretty bad for the Mr. 
IMcNamees, the Bill Hays and the rest 
of the boys. 


‘Way do you call this a railroad 
- radio?” | 
“Because it whistles at every sta- 
tion.” 
5 e ee eS —Judge 
f 


A New Model— 


UNIVERSAL 
SUPER-8 


For the 1926-1927 season Golden- 
Leutz have 17 new models. See our 
Exhibits at the New York and 
Chicago Radio Shows. 


A new k page catalog covering our 
_ entire line of radio equipment is now 
ready for mailing; we would be. 
pleased to have you write for a free 


copy. 


GOLDEN-LEUTZ, INC. 


Sixth and Washington Avenues 


Long Island City, New York 


Cable “EXPERINFO” New York 
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Gable 
Connector 
Plug ij 


Bakelite Construction 
Simplifies your battery- wiring 
and makes an instant and correct 
battery connection. Metal cable 
markers and colored template 
(RMA standard color code) per- 
Ymanently attached to the con- 
nector plate. make it easy to wire 
any set.: The phosphor bronze double 
contact springs are. mounted ‘in Bake- 
lite and cannot work loose. 
The Connector Plate: mounts upon a bracket 
which is reversible or may be entirely ‘removed _ 
for subpanel mounting. Extra fine quality seven 
strand cable (RMA ‘standard colors) 5 feet, and 


six extra markers to match your wiring arrange. 
ment furnished. 


No. 660 Cable Connector Plug, complete $3.50 
Order from your dealer or jobber or 
send his name direct with your order : 


YAXLEY MFG. CO. 
Dept. P, 9 South Clinton St. 
Chicago 
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AMERTRAN 
“B” SUPPLY 
ant AMPLIFIER 


2 Amertran P.F. 52..... 
3 AmerchokeS.....----sssscsccecccvecee ‘ 
1 Ameitran De Luxe Second Stage........ 10.00 


seoveseevoeves ener eoeere 
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Benjamin Tube Sockets......... paneer KM 
ed and Engraved Panel.....-..+.:. 


eoervoeaevoenreererensee ne ad CEO E E a 


2 Tip Jacks .40 
1 Single Jack.........+6- std acs Sintec hae 35 
25 ft. Acme WIE... .ccccrccccecsvvensses 1.00 


For two stages audlo: 
1 DeLuxe first stage..cccrccassccaccccnce 
1 Benjamin Socket 


l $99.45 
Quality amplification can only be ob- 
tained by using the best transformers 
with a high voltage output tube such as 
the UX 210 or CX 310. 


The AMERTRAN “B” Supply and Am- 
plifier furnishes this with the addition 
of ‘‘B”’ supply for your set. 

The above units can be had completely as- 
sembled, wired and absolutely guaranteed. 
Write for literature and our special ‘‘Club 
Price Plan.’’. 


Authorized | 
AmerTran Service Station 


IN STOCK— COMPLETE PARTS FOR 
IMPROVED BROWNING-DRAKE, S-C 


RECEIVER, RAYTHEON POWER PACK. 
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WHAT'S NEW IN RADIO 


Tus department is conducted by PopuLar Rapio Lasoratory for the purpose o. keep: 

the radio experimenter and the broadcast listener informed concerning oie nicest 5 sd Hi 

and the approved developments in radio equipment. Only such apparatus as has been tested 
: and endorsed by the Laboratory is noted in these columns. 


A KIT OF RESISTANCES 
Name of instrument; Fixed resistances. 
Description: These resistances are put up 
-in a box that includes the various 
‘resistance values necessary for the 
“B” power-pack that has already 
been described in Poruntar RADIO. 
They are wire-wound on a special 
porcelain tube and covered with a 
vitreous ‘enamel to prevent oxida- 
tion. They are equipped with solder- 
ing terminals for easy connections. 
These resistances are made especial- 
` ly for plate circuit use and have a 
current carrying capacity that is 


| 
| 


suitable for all such work. A 
eae, In A poea as a means è A NEW PHONOGRAPH ATTACHMENT 
Outstanding Jedli ca: Re High- Name of instrument: Loudspeaker unit. 
current carrying Spacey. Handy Description: ‘This unit is furnished with a 
units. Moisture proof. Easy to suitable cord for attachment to a, 


radio receiver. It may be attached | 
directly to any standard phono- | 
graph by means of a soft pliable ' 
rubber connection joint. It is 
mounted in a neatly finished black 
case and when used with a modern 
phonograph gives a delightful qual- 
ity of reproduction. 

Usage: In connection with a phonograph 
for reproducing radio signals. 

Outstanding features: Easy to attach. Good 
volume. Excellent tone quality. 
Neat appearance. 

Maker: Brandes Products Corporation. 


install. 
Maker: Ward Leonard Electric Co. 


Apparatus Approved by Popular Radio 


This list of apparatus approved by the PopuLaR RADIO LABORATORY 

will be continued as a part of the WHAT’S NEW IN RADIO 

department until all instruments, parts and complete sets have been 

included. The listing is alphabetical by manufacturer’s name and the 
installment in this issue includes the letters T to Z. 


AERIALS Radio FA batteries; Winchester Repeating : 
Wound-wire aerial; Wound Wire Aerial Co. rma yo: a SEN 
DX-10-Point antenna wire; Xardell Corp. sal A” and ‘‘B” batteries; Wizard Battery 
World storage “A” and "B" batteries; World 
AUDIO-FREQUENCY TRANSFORMERS Battery Co. 


Thordarson audio-frequency transformers; Thor- 
darson Blectric Mfg. Co. i 
United audio-frequency transformer; United 
Mfg. & Distributing Co. , 
Audio-frequency transformer; Louis E. Werts 
Serco audio transformer; Wholesale Radio Serv- 


BATTERY CHARGERS AND RECTIFIERS 
Valley battery charger; Valley Electric Co. 
Waterbury ‘'A’’ battery; Waterbury Battery Co. 
Waterbury Super Cells; Waterbury Battery Co. 
Westinghouse rectigon battery charger; Westing- 


ice Co. house Elec. & Mfg. Co. 
Dynamik “A” ana ''B” battery charger; Wilson 
BATTERIES Electrical Labs. l 


“Tapin” dry batteries; Twin Dry Cell Battery 


Co. 
RB 48-volt “B” battery; on en : ’ 
Usk radio uA” ond TR” batteries; U. S. Light Waage ‘‘B" eliminator; | 

eat Corp. 

Westinghouse crystal case ‘‘A, ”'‘B” and “CO” bat- BINDING-P OSTS ( 
teries: Westinghouse Union Battery Co. Lettered binding-posts; Walnart Electric Mig.’ 
Willard radio batteries; Willard Storage Battery — ‘ Co. : 
Co. X-L push post; X-L Radio Laboratories. 
{ 


“B” BATTERY ELIMINATOR _ | 


Universal Battery. Se Valley ''B” eliminator; vale gala Co. 


. 


Illustrated at right is 
Acme E-3 B-Elimin- 
ator with non-fila- 
ment tube for use 
with one to six tube 
sets, 110 volts, 60 
cycles, tan finish, rug- 
ged construction, 
price $39.50 


Write for leaflet de- 
scribing this and also 
other Acme A, B and 
C Power Supply units. 


Make your Radio 
a lamp socket receiver — 


O TRANFORMERS and loud 
T speakers that give you 
amplification without distor- 
tion, Acme now offers its 
friends further radio comforts 
—the complete elimination 
from your present radio set of 
A, B and C battery nuisances, 
replacements and expenses. 


You can now have lamp 
socket operation that lives up 
tothe Acme reputation—am- 
plification without distortion. 


The change can be made 
over night. 


ACME ~Jor amplification 


No trouble, no 
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disrupting your set to do it. 
Merely hook up and tune in. 


Other than household cur- 
rent, the first cost of these 
units is their last. There is 
nothing to wear out, nothing 
to get out of order. 


See any Acme dealer or 
write us for special leaflet C15 
giving complete information. 
Acme Apparatus Company, 
pioneer radio and transformer 
engineers and manufacturers, 
Cambridge, Mass. 
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RADIO MANUAL 


FREE 


WITH 


POPULAR RADIO 


Aside from the feature of economy, there is 
the thrill and satisfaction that comes from 
building your own receiving set. 

Thousands of sets have never been con- 
structed because ofthe atmosphere of mystery 
that has enveloped the whole subject of radio. 
Kendall Banning, Editor, and Laurence M. 
Cockaday, Technical Editor of POPULAR RADIO 
through thelr close contact with the t 


t 

technical training is not essential. If you have 

a little time to devote to a most fascinatin 

pastime, send for a copy of “How to Bull 
four Radio Recelver.’ 


Free Advisory Service : 


ponen you encounter that is not answered 


echnical Service Bureau. 


A Valuable Combination 


For the next thirty days wo will give you a 
copy of “How to Build Your Radio ver,” 
FREE and enroll you for all privileges of the 

. Technical Service Bureau at no further ex- 
nse, on receipt of your remittanco of $3.00 
n payment for a 12 months’ subscription for 
POPULAR RADIO. (As an alternative offer, If 
you wish the combination with POPULAR RADIO 
for 7 months only—send but $2.00). In any 
event,.. you run absolutely no risk as we will 
refund in full if you ‘are not more than satisfied 
th your purchase. 
CONTENTS 

In “How to Build Your Radio Receiver’’ 
you will find complete constructional dia- 
grams, specifications, ‘photographs and 
instructions for building the following 
sets. Each has been selected as represen- 
tative of its circuit because in laboratory 
tests it proved the best for distance, selec- 
tivity, tone volume, simplicity of con- 
struction, ease in tuning, reliability and 
all-around satisfaction. 

A $5 CRYSTAL SET 
THE HAYNES SINGLE TUBE RECEIVER 


A TWO-STAGE AUDIO-FREQUENCY 
AMPLIFIER 


THE COCKADAY 4-CIRCUIT TUNER 
A 5-TUBE TUNED RADIO-FREQUENCY 
RECEIVER 


THE “IMPROVED” COCKADAY 4-CIR- 
CUIT TUNER 


THE REGENERATIVE SUPER-HETERO- 
DYNE RECEIVER 


POPULAR RADIO 
627 West 43d Street, N. Y. C. 
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Offer expires Sept. 30th, 1926 


POPULAR RADIO, Dept. 95A, 
627 West 43d St., New York City 


Enclosed remittance of $3.00 is payment in full for 


a 12 months’ subscription for POPULAR RADIO 
copy of “How to Build Your Radio Recelver’’ 
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O Check here and remit $2.00 If you prefer 
PoPpuULAR RaDIO for 7 months only in combination 
with “How to Build Your Radio Receiver." 


CRYSTAL DETECTORS ~ 
Radetec fixed detector; Towner Radio Mfg. Co. 
Cummings Union radio crysial; Union dio 
Elec. Stores, Inc. 


“‘Yellowtip’’ crystal detector; Wholesale Radio 


Equipment Co. 


DIALS ' 


Radio dial; Trufix Radio Products Co. 
Micrometer dial; U. S. Tool Co., Ine. 
Knobs and dials: Walbert Mfg. Co. 
Dial; Walnart Electric Mfg. Co. 
E-Z-Tune dial; Workrite Mfg. Co. 

' Knobs and dials; Yaxley Mfg. Co. 


FIXED CONDENSERS 


Fixed condenser; Walnart Electric Mfg. Co. 
Faradon fixed condenser; Wireless Specialty Ap- 


paratus Co. 

Faradon filter condenser; Wireless Specialty Ap- 
paratus Co. wf 

Yazley fixed condenser; Yaxley Mfg. Co. 


GRI1D-LEAKS AND RESISTANCES 


Resistron; Temple Instrument Co. 
Variable grid resistances; Walnart Electric Mfg. 


o. 
Resistance unit; Yaxley Mfg. Co. 


HEADPHONES 


Tower's Scientific headset; Tower Mfg. Co. 

Ambassador phone; Tower Mfg. Co. à 

“Little Spitfire” headset; Tower Mfg. Co. 

Berwick ie greme headphone; Triangle Electro 
Trading Co. 

Trimm headsets; Trimm Radio Mfg. Co. 

“ Ampl-tone phones; Union Fabric Co. 

Warren phone; Warren Radio Phone Mfg. Co. 

Work Rite concert headset; Workrite Mfg. Co. 


JACKS 


Union tip jack; Union Radio Corp. 
Yazley jacks; Yaxley Mfg. Co. 


KITS i 
U-ni-Dial kit; U-ni-Dial Radio Co. 
Superheterodyne kit; Victoreen Radio, Inc. 


LOOPS 


8-lead Thomas loops; W. I. Thomas Co. 
Variable radio loop antenna; Werner Radio 
Mfg. Co. 


LOUDSPEAKERS 


Thompson Magnaphone; R. E. Thompson 
Mig. Co. l : 
_ Timbretone loudspeaker; Timbretone Mfg: Co. 
Timbretone loudspeaker (cabinet type); Timbre- 
tone Mfg. Co. 
Timmons Talker; J. S. Timmons. 
Tower's Scientific loudspeaker; Tower Mfg. Co. 


“Little Spitfire" loudspeaker; Tower Mfg. Co. 


Berwick Supreme loudspeaker; Triangle Electro 
Trading Co. 

Trimm loudspeakers; Trimm Radio Mfg. Co. 

Trinity loudspeaker; Trinity Radio Corp. 

Unger loudspeaker; Unger Radio Mfg. Co. 

“Black Beauty’ reproducer; United Radio Corp. 

Utah phone speaker Utah Radio Products Co. 

Van-Le reproducer; Van-Le Corp. 

Leader Senior; Victor Radio com 

Leader Baby Goose Neck; Victor Radio Corp. 

Professional radio reproducer; Voluma Prod- 
ucts, Inc, 

Work Rite concertrola; Workrite Mfg. Co. 


MISCELLANEOUS ACCESSORIES 


Special alloy bracket; Robert W. Tait. 
Insurtube; Terle Electric & Mfg. Co. 
Dial adjusters; Union Radio Corp. 
Valley clip; Valley Electric Co. 

Var Flex tubing; Var Flex Corp. 

Var Flex wire core; Var Flex Corp. 


Vibroplex transmitter; Vibroplex Co. of America ` 


Panelites; Walbert Mfg. Co. 

Penetrola (auxiliary unit); Walbert Mfg. Co. 

Adjuster; Walnart Electric Mfg. Co. , 

U Hel soldering terminals; Lawrence S. Wil- 
iams 


PANELS 


Celesto shadow-black panel; Triangle Rubber & 
Supply o. i 

Hard rubber panels: United States Rubber Co. 

‘“‘Universal"’ decorated panel; Universal Insula- 
tion Co. i 

Micarta radio panel; Westinghouse Elec. & 


Mfg. Co. 
PHONE PLUGS 


G. W. 6-circuit plug: G. E. Walker Co., Inc. 
Yazley plug; Yaxley Mfg. Co. 


PHONOGRAPH ATTACHMENTS 


Dulce-Tone; Teagle Co. ; 

Truna honograph attachment; Trimm Radio 
g. Co. 

Ampl-tone loudspeaker unit; Union Fabric Co. 

Leader loudspeaker unit; Victor Radio Corp. 


POTENTIOMETERS 
Potentiometer; United’ Scientific Laboratory, 


ne. 
Yarley potentiometer; Yaxley Mfg. Co. 
RADIO CABINETS 


Utility De Luxe radio cabinet; Utility Cabinet - 
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A TUBE REJUVENATOR 


Name of instrument: Tube rejuvenator. 

Description: This piece of apparatus is 
contained in a metal cabinet with a 
black crystalline finish. The appara- 
tus is equipped with a long extension 
cord for fastening to the 110-volt 60- 
cycle lighting lines. It will reactivate 
both the small and large thoriated 
filament tubes of the 199 or 20l-a 
type. It is equipped with a lever 
which changes connections in the in- 
terior for producing the high current 
for flashing the filament, the medium 
current for maximum reactivation 
of the filament and the normal cur- 
rent for lighting the filament dur- 
ing test. When this lever is moved to 
the extreme left a reading on the 
meter is obtained that gives an indica- 
tion of the filament emission, so that 
the operator may determine just when 
his tube is fully reactivated. 

Usage: As an accessory for radio set 
owners in getting their tubes in good 
condition. 

Outstanding features: Compactness. Eff- 
ciency. Eau ped with a meter. 

Maker: Sterling Mfg. Co. 


A DIAL WITH A VARIABLE RATIO 


Name of instrument: Vernier dial. 

Description: A new vernier control that in- 
corporates a means for changing the 
ratio to suit the particular receiver 
with which it may be used. There is 
a small metal button mounted on a 
rotor just above the control knob that 
may be adjusted into a number of 
positions that increase. or decrease 
the ratio of the movement of the 
main shaft of the instrument:to which 
it is attached in relation to the move- 
ment of the control knob itself. 

Usage: In connection with any receiver as 
a tuning control. 

Outstanding features: Variable ratio. 
Smooth operation. Neat appearance. 

Maker: National Company, Inc. 


: All apparatus advertised in thts magazine has been tested and a 
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Windsor loudspeaker console; Windsor Furni- 
ture Co. 


RADIO-FREQUENCY TRANSFORMERS 


United R. F. transformer; United Mfg. & Dis- 
wiping Co. 

Werner R. F. transformer; Werner Radio Mfg. 
SO. 


RECEIVING SETS 


Thermiodyne receiver; Thermiodyne Radio 
Corp. 


Thompson 5-tube neutrodyne knockdown set; R. 
E. Thompson Mfg. Co. . 
Mee. “Minuet” receiver; R. E. Thompson 
Trego tuned-radio-frequency set; Trego Radio 
Mfg.C. 


Tuska receivers; C. D. Tuska Co. 

MeLaughlin one-control superheterodyne; U-ni- 
Dial Radio Co. 

Mier a receiver; United Mfg. & Distribut- 


USE Broadcast Receptor; U. S. Light & Heat 


Valleytone set; Valle Electric Co. 
Radiodyne receiver; estern Coil & Electrical 


Elf crystal receiver;  Westwyre Co. 
Work Ritereceiver; Workrite Manufacturing Co. 
` Zenith receivers; Zenith Radio Corp. 


RHEOSTATS 
Rheostat; United pelentilin Laboratory, Ine. 
Vernier rheostat; Unity M fg. Co 
Work Rite vernier rheostat; orkrite Manufac- 
turing Co. 
Air-cooled rheostat; Yaxley Mfg. Co. 


SOCKETS AND ADAPTERS 


. V.T. socket; Union Radio Co 
Wae bert Safety Rim socket; WwW bert Manufac- 


Walnart s pare Walnart Electric Manufactvr- 


SWITCHES 


Pamant lock switch: Walbert Manufacturing 


Switch; Walnart Electric Mfg. Co. 

Universal Bi-Polar switch; Weston Electrical 
Instrument Corp 

ae AA Pilot light switch; Yaxley Manufactur- 


Jack” moich: Yaxley Mfg. Co. 
<A" and “B” voltmeter switch; Yaxley Manu- 
{facturing Co. 


TESTING INSTRUMENTS 


Victor attery hydrometer; Victor Manufactur- 
ing 

Weston radi panel volimeter; Weston Electrical 
Instrument Corp. , 


TOOLS AND EQUIPMENT ' | : 
we es electric soldering iron; Unity Manufactur- 


Soldering i tron; Westwyre Co. 
Winchester small chain ph pliers, round nose pliers, 
diagonal e cutting pliers; Winchester Repeating 


See-Ess coil ‘winder; Wireless Electric Co. 
Wizard wire winder; Wizard Wire Winder Co. 


TUBES 

Universal vacuum tube; Universal Radio Labor- 

- atori 

Musstonén Certified adapted Mogel 5VC power 
amplifier tube; Van Horne Co. 


TUNING INDUCTANCE UNITS 
Ture s spider-web plex coils; Tristan Sales 
Uncle s Sam Master tuning coil; Uncle Sam Elec- 
tric Co. 
Workrite Mfg. Co. 


Work Rite variometer; W. 
Work Rite variocoupler; Workrite Mfg. Co. 


VARIABLE CONDENSERS 


Thordarson variable condenser; Thordarson 
Electric Mfg. Co. 

Grounded rotor low-loss condenser; United Scien- 
tific Laboratory, Inc. 

Multiple ler ional K single-conirol receivers; 
U. S. Tool Co., 

Straight-line-frequency condenser; U. 8. Tool 


Triple multiple cl begat u rs aoo Co., Inc. 
Wade condenser; Vikin g. Co. 
Univernier condenser; aiat Ma Manufacturing 


Variable condenser; W 
X-L variodensers; XL e al 


The use of radio by vessels in Spanish 
territorial waters is prohibited. 
% % 


MMountTine a radio receiving set on a 
wheelbarrow and the loop antenna on a 
packing crate, a Long Island farmer has 
made weeding a pleasant task for his 
Geld workers. 


= 


DEALERS — Thou- 
sands of dealers all 
over the country con- 
sider our mon thly 
catalogue thelr “buy” 
book. If you are not 
on our mailing list 


you're losing money. | 


Don't delay! Write 
today for 2 for our FREE 
ALOGUE! 


Come to Us for 


Kits and parts for all 
leading circuits. Our 
usual generous dis- 
counts and 24 hour 
service on 


Amertran Power Pack 


LC-26 and all other 
Cockaday kits. 


Raytheon Power 
Pack 


Acme Power Ampli- - 
fier 


NEW! 
S-M PLUG IN “B” 
8-M Shielded Six 
S-M Audio & Power 
Trans. 


WHOLE SALE RADIO SERVIC E Co, 


G 


IN 


RADIO 


List of Parts for 
IMPROVED BROWNING-DRAKE RECEIVER 


Coll and variable condenser, respectively, Cost 
of the National Co. Antenna Tuning ©? 
NG iste eties cui ele T Sas es $10.25 


WED tiean ore boo wisn we bare 13.75 


@ecerserezre sere reaves 
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zat So mica fixed condenser, .005 mfd. 
: equipped with gridleak olipa.. -60 
Small brass brackets for mounting connec- 
tion blocks 


Battery connecti on bloc evesvosvoeceooooo 
Decorated bakelite panel, $ x 22 inches... 


$65 . 00 
Corbett sloping panel cabinet for 8 x 22 in: 
panel, walnut or mahogany finish 
Genuine walnut or mahogany............ 
baseboard, 93 y 21% inches 
furnished with the cab det. 


rch St., 


“The Radio Dealer's Best Friend ` 


C3 shioned 


to stop vibration ~ 
thats why the Cushion 
Base ‘lube makes such 


a wonderful improve~ 
ment in reception 


Equip your set with Cushion 
Base tubes and note the surprising 
softness and fullness of tone of re- 
ception that follows the elimination 
of vibration. Order your set from 
your dealer today. 


THE VAN HORNE CO., Inc. 
902 CENTER ST., FRANKLIN, OHIO 


for the Dealer. 


Proftt producing 


prices 


<4 hour deli very 
Service. 


Complete stocks k 


Distributors 


Acme a 


Remler 
Bilver-Marsball 
Thordarson 
axley 
and others 


to standardize on Do 
For more than 15 years 


all Dongan 


urnis 
avallable if desired. 


. cased, for 
Tubes. 


No. 1582, List $11 


- 2983-3001 Franklin Street 


‘Transformers 


A growing majority of the leading manufacturers 

of receivers have long since found it an economy 

an Audio Transformers. 

ongan has ones ed in 

the design and manufacture of the highest quale 

transformers—since the commercial. success of 

radio han devoted almost its onting attention to- 
ward perfecting audio transformers 


There are many types—cased and semi-cased— 
aranteed. Send a sketch showing 
of mounting. Samples and quota- 
hed immediately. eering data 


As parts makers, Dongan 
design of B-Eliminator Transformers and Chokes 
Dongan B-Power Unit No. 1582 is standard for 
Raytheon tubes. Other types, both cased 
all Full and Half-Wave Rectifying 


Dealers 
Send for nee errs on Dongan B-Power Unit 


Dongan Electric Mfg. Co. és 


Semi-Caaed 


Engin 


B-POWER PARTS 


For Eliminator Manufacturers 
eer do not make a complete eliminator 
outfit. 


has pioneered the 


and un- 


<a quality B-Power Units at quantity prices 
o Eliminator Manufacturers. Write at once. 


| 


` Detroit, Mich, a 


"TRANSFORMERS of MERIT for FIFTEEN YEARS?’ 


+ 


to- 
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Watch For The fe 


AC VARION 


PERFECTION 


N the modern dread- 

naught, every part is 

tested, retested, and 

| tested again. It must be 
perfect. 

No other condenser 
available has nearly the 
inspection which is part 

| of the manufacture of 
every Cardwell Conden- 
ser. Likethe Battleship, 
| it must be right There 
| can never be a failure. 


The Taper Plate Type “E” 


a dA 


E 
Modified Straight Wave 
LengthType‘‘C” for more 
long wave separation 


PRICES: 
192E .0005 
169E 


$5.00 
-00033 $4.75 
166E .00025 $4.25 
167E 00015 $4.00 


The Allen B. Cardwell 
Manufacturing Corp, 


A ANN 


EEA 
THE’STANDARD OF 
LEPA a 


Ñ 
\ 
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COMPARISON 


your set can give 


Fun?—say, did you ever try 
learning code and reading it on 
your radio? You’re missing the 
best part of your set if you 
haven’t. i 


The Buzzoplex makes it easy. 
Use the buzzer for learning wire- 
less or radio signals and the lamp 
for practice in flash or heliographic 
work. The switch puts either one 
in operation. 


Students in military schools, boy 
scouts, everyone, wherever code 
is taught, is using the Buzzoplex. 
Headquarters for Transmitting 
Apparatus. 
J. H. BUNNELL & COMPANY, Inc. 
Manufacturers and Distributors 


32 Park Place, New York 
Phone: Whitehall 5970 
> Complete with 


> full instructions 


81 Prospect Street - Brooklyn, N.Y. f 
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BROADCASTS 


By RicHarp LORD- 


A Demonstration of the Need 
of a Law to Control 
Broadcasting 


ALTHOUGH it has been contested 
since the inception of broadcasting that 
Mr. Hoover’s power to regulate and 
assign wavelengths has been more 


or less arbitrary the recent court de- 


cision ahbrogating his authority has 
resulted in serious confusion. 


This decision has at least shown that 


radio broadcasting, hampered as it is 
by a law that was never made for it, 
(the Alexander law passed in 1912) 
needed the moral support of a man like 
our present Secretary of Commerce. 
It. was largely through his honest appeal 
to the common sense of license holders 
that confusion has heretofore been 
avoided on the air. 

It was to be expected that some of 
our more wayward broadcasters should 
take advantage of such a situation and 
immediately move up into the terri- 
tory of the more important stations 
regardless of the possibilities of inter- 
ference and, in some cases, with dis- 
regard for the welfare of either listener 
or broadcaster. 

WOR (New York), almost before the 
ink in the court decision had dried, 
moved into the old berth of WJY. 

WHAP, a smaller Brooklyn broad- 
caster, came up just below WJZ. 

WRNY immediately began to feel 
important and pompously and impu- 
dently moved into a 374 meter channel; 
the result of this hasty action has been 
that WRNY now seriously heterodynes 
with WGY and neither of these stations 
can be heard decently. It is merely a 
case where the work of a good broad- 
caster is being interfered with by the 
outpourings of an inferior studio. 

WMSG also decided to move out of 
adolesence and it has arbitrarily taken 
on the wavelength of 302.8 meters. 

What will come of this situation, no 
one can tell. It will be months before 
Congress again convenes and the broad- 
casters themselves do not seem any too 
willing to call an emergency conference 
of their own for regulation and distribu- 
tion of wavelengths on an equitable 
basis. If the situation becomes much 


worse Congress will at least be im- 
pressed with the importance of passing 
regulatory legislation when it does con- 
vene. Such action should be forced by 
concerted popular appeal to our Con- 


gressmen and Representatives. 
* * 


Does Radio Fill 
Church Pews? 

THE religious services broadcast by 
radio, instead of emptying the churches 
as was predicted, are filling them with 
more: worshippers. than they have 
known for many years—according to 
a survey that has recently been made 
by ‘the Sears-Roebuck Agricultural 
Foundation. Twenty-seven clergymen 
stated that they had noticed an increase 
in the size of their congregations as a 
direct result of broadcasting, while one 
pastor wrote that forty persons had 
recently joined his church-as a result of 
radio. | o 

a è 
Radio Newspapers on 
Ocean Liners 


STARTING as an experiment only 
three years ago, the radio newspaper 
has so grown in favor that now there are ' 
over 100 liners on the trans-Atlantic 
route alone that publish daily papers on 
their trips across the ocean. The Ameri- 
can news is sent out already edited, 
through station WRQ, which uses 200 
KW of power and transmits on a 13,500 
meter wavelength. Even the headlines 
are radioed. ’ 


= by Radio | 
One of the ingenious uses to which 
radio has been put recently has been 
to try out new plays. Ordinarily a pro- 
ducer must go to the expense of buying 
scenery and costumes to give a play a 
short road run before he can know that 
his play is likely to meet success. One 
producer has conceived the idea of giving 
a play a preliminary “performance’’ be- 
fore the radio audience, to find out to 
what extent it might meet with favor. 
The first play to be broadcast for this 
purpose was Frederick Arnold Kum- 
mer’s “Beau Nash;” it 
over WGBS, 


was sent out 


Trying Out New Plays 
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Alden Processed . 


Na-Ald Truphonic Coupler 


For those who are— 


awaiting perfect 
reproduction 


YEAR. ago the phonograph was only a phono- 

graph, and then came the Orthophonic. You will 
remember the amazement and admiration which this 
machine caused. Today, in radio circles, the Na-Ald 
Truphonic Coupler is causing the same amazement and 
admiration, and for. the same reasons. The Na-Ald 
Truphonic Coupler gives the same thrilling distinctness 
and fidelity, the same quality and depth of tone, and 
at a volume far greater than hitherto thought possible. 
Listen to the annduncer’s voice. The diction is as 
crisp and clear as if he himself were in the room. A 
flute is playing—up, up it goes, and still the notes main- 
tain their flawless purity. A piano plays and no longer 
do the keys sound out the stale and hollow flatness of a 
gong but the notes themselves with all their own true 
ringing clarity and even the delicate overtones are 
preserved in perfect harmony. An organ, too, is 
heard—beautiful with that full deep throated resonance 
.which belongs to it alone. And now, the full sym- 
phony orchestra,—not the pale thinness of a single sound 
‘ but a complete ensemble of instruments with the in- 
“dividuality of each so clear that you can follow the 
-themes of everyone—the French horns as they burst 
-forth to blend again with the whole; or, the bass viols 
as they pursue their lone and solitary air. And the 
applause? a jumbled roar? No! The staccato clapping 
of separate hands. The Na-Ald Truphonic Coupler 
does more than reproduce. It. recreates and brings to 
you that vivid, breathing, fragile thing—the soul of the 
music itself. 


The Na-Ald Truphonic Coupler is a new instrument; 
new in principle, new in design, and new in construc- 
tion. It is neither an impedance, resistance or trans- 
former coupling but a new invention of H. P. Donle 
which coordinates each compound in perfect pro- 
portion for precise, undistorted, and beautifully perfect 
amplification. Almost overnight it has revolutionized 
the science of amplification. 


Attaching the Na-Ald Truphonic Coupler to your set 
takes but a jiffy. Connect the battery cables, slip in 
the tubes, plug in the loud speaker and there it is. 
Words won’t convince you of the performance of the 
remarkable little device. A demonstration will. Call 
at your dealers and he will gladly make you one; and, 
you, yourself, will hear the radio of which you've al- 
ways dreamed. 


Price—Complete amplifier ready to attach........... $20.00 
(Includes battery leads, sockets, output unit for protecting 
loud speaker with power tubes, connecting adapter.) 


indiigual Truphonic Couplers or Output 
WGI ies Ged ek a e A $5.00 per stage 
eae amplifier parts for set builders.... 20.00 « « 


(3 Couplers, output unit, sockets, catacomb, battery leads) 


For full particulars write 


ALDEN MANUFACTURING CO. 
Dept. C14 Springfield, Mass. 


X 


l 


Na-Ald Localized 
Control Tuning Unit 


ALL tuning condensers ‘easily controlled by the touch 
of but three fingers of one hand! . This amazingly 
simple tuning device reduces the complications of .tun- 
ing to a single motion! All three condensers are oper-’ 
ated at the same opening of the panel. All can be 
moved together or each can be moved separately. The 
result is exact tuning from station to station with the 
touch of one hand. 


Price Quadruple ` $16.00. 
Triple.. ...... 10:00 © 
Double....... 8.00 


‘ 


Na-Ald 481-XS 
Cushion Mount Socket 


IMPROVED amplification demands a cushion socket if 
microphonic disturbances: within the tube are to be 
removed. The Na-Ald 481-XS Cushion Mount Socket, 
by means of a perfected resilient mounting that prac- 


- tically floats the tube, gives complete protection by 


absorbing both vertical and lateral shocks. The only 
socket on the market with this feature. Fits all tubes. 


Price........... ... 50c 


Na-Ald 120 Connec- 
torald. 


Na-Aid No. 112 Con- 
nec toraid. 


The improved tone and quality of the new UX power 
tubes 171, 112 and 120 can now be had on any set with- 
out the need of rewiring for the additional B and C 
batteries required. Na-Ald Connectoralds function as 
adapters and, at the same time, provide cables for 
attaching the necessary. B and C batteries without 
affecting the rest of the set. 


Price of each). .. $1.25 ` 
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“*Batteries are Obsolete” 


' Davy “A” Power 


is not a storage battery-trickle charger com- 


bination. It dispenses entirely with chemi- 


cal components, condensers and moving 
parts, thus making its life practically in- 

- definite. It is economical, inexpensive and 
absolutely noiseless. 


Regulation of the radio receiver may be 
accomplished in the same way as when a 
storage battery is 

Simply plug Davy *'A” Power in your 
lamp socket and it is ready to operate 


your set for as long as you wish. It does 
nee become exhausted as a storage battery 


DAVY ELECTRICAL CORP’N 
505 Court Street Brooklyn, N. Y. 


POPULAR 
RADIO SETS 


Are easier to build if you 
use Simplified Blueprints 
-Every Radio Shop Kit includes a 
set of blueprints. full size instru- 
ment layout shows you just where 
to et an part. The picture wiring 
sa Gear shows you where to connect 
wire. Each kit also contains a 
drilled and artistically engraved panel. 
A set constructed from a Radio Shop 
Kit is easier to build and its fine ap- 
pearance makes it more valuable to 
you. 
Check below for complete informa- 
tion and our prices. 


Blueprints $1.00 per set. 
C] The Improved Browning Drake. 
O Cockadays L.C. 26 Receiver. 
O S-C All Wave Single-Control. 
C] McLaughlin Single Control Super. 
CO Short-Wave Receiver. 
THE RADIO SHOP 


of STAMFORD 
20 Worth St. Stamford, Conn. 
“Mail Order Service for Set Builders” 


~ on 


ied 
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Local Laws to Rule: Radio 


Locat radio legislation may take the 
place of long expected and delayed ac- 
tion by Congress to pass a radio bill for 
the national regulation of broadcasting. 
Already, several small communities have 
proposed and passed ordinances which 
attempt to regulate radio locally. Bay 
City, Ill., has been considering a meas- 
ure which would place a $2 tax on all 
radio receiving sets. The proceeds of 
this ordinance would serve to establish 
and run a radio bureau, the prime func- 
tion of which would be the finding, and 


_ correcting of interference of all kinds. 


A penalty is provided for radio sets 
which mterfere with others, with the 


. Joss of the license for the third convic- 


tion. This is evidently an attempt to 
do away with the regenerative receiver. 

There is no doubt but that the validity 
of such a law can be questioned, for 
radio regulation and licensing is now a 
matter of Federal concern. Secretary 
Hoover is known to be against the direct 
taxation of listeners-in. 


* * 


The Ideal Receiver for 
the Farmer 


Tue Radio Section of the U. S. Bu- 
reau of Standards is trying to determine 
which is the ideal set construction for 
use by farmers. In attacking their 
problem, the engineers of the Bureau 
have laid down the following require- 
ments as essential: 

1. The receiver must be selective;] 

2. It must be sensitive; 

3. It must be simple in operation; 

4. It must havea wavelength range of 

200 to 550 meters; 
5. It must be ruggedly built. 


The last consideration has been se- 
lected as the most important of the five, 
and the Department has begun tests 
to determine the best receiving sets that 
would withstand rough handling. Some 


Radio Soolo of ‘America 


1926 MODELS—MALE, FEMALE AND NEUTER 


One of the very nicest ways to enjoy 


30 receivers were put through typi 

rough handling tests, and if any of 

apparatus became detached or ino 

tive, the set was declared to be too fral 

for shipment to farms. | 
* * 


‘ 
; 


Tropical Explorers to 
Use Radio 


Unner the command of Captan 
Dyott, another expedition will som 
start from New York City for the 
Amazon River, following closely on the 
Roosevelt trail, down the River d 
Doubt in Brazil. Radio will again be 
the medium through which the civilized 
world will know of the explorers’ prog. 
ress. 

This is not the first time that radio 
has penetrated those regions; last year, 
the Hamilton Rice Expedition to th 
Upper Amazon passed on messages 
that were picked up by amatem 
through its entire time in the tropics. — 

*  * | | 
Five Years to Develop 

. Aircraft Radio 

A sum of $85,000,000 has been ap 
proved to carry out the provisions of tt 


Naval «Aviation Bill, which calls for 
the construction of 1,000 fighting plane 


- and two dirigibles, both larger than tht 


Shenandoah. All of these airships wil 
be radio-equipped, and will further the 
incentive in the development of ai 
radio apparatus, which has been mut 
neglected since the War. 

Because of the huge size of the diig 


ibles, it-is possible that they may car} 


radio equipment of battleship sx 
though, of course, not as heavy w 
voluminous. Five years is all inven 
designers and scientists will have 
work on the various problems of 
reception and transmission from 


crafts, as the program is to be co 


pleted within that time. 


-2 gee 


Me > £ a p. ssf 


av 2 


radio—so we are iold—is to be 


young and beautiful and to be hired by a publicity director of a receiv- 
ing set manufacturing concern to go off-on a yachtas a Photographer's 


. model, accompanied by other young and beautiful'models, and 


just listen 


tn. ‘Who says that summertime reception hasn’t tis advantages? | 


en 
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toming Events on the Ether 
© AUGUST 15 TO SEPTEMBER 15 

URING the coming month, August 

15th to September 15th, ‘the fol- 

, owing regular and special program fea- 

' ures are scheduled. ‘This list, which 

mill be augmented monthly as advance 

nformation is received, will be pub- 

ished in each issue of this magazine; all 

Z iroadeast stations are invitèd to report 


Coming program features of outstanding | . 


f interest orimportance. Reports should 
‘each the Editor of Poputar RADIO on 
nr before the 25th of the month preced- 
hg. 
ia! Daylight Saving Time 
“August 15; Goldman Band, WEAF; 
i 9:45 P.M. (Also broadcast from 
© WEEI, WGR, WTAG, WSAI and 
E WCSH). 
August 16; Goldman Band, WEAF; 
7 830 P. M. (Also broadcast from 
t WGR and WWJ). 
‘August 16; Opera “Martha,” WEAF; 
ı 1000 P.M. (Also broadcast from 
‘WCSH, WCCO, WOO, WCAE, 
i! WDAS, WJAR, WTIC, WCAP, 
E KSD and WSAI). 
j dugust 17; Gold Dust Twins, WEAF; 
n 8:30 P, M. (Also broadcast from 
+ WEEI,WFI, WCAE, WGR,WWJ, 
é WOC, WCSH, WJ. AR, WCCO, 
i WLIB, WPAM and KSD). 
gust 17; Eveready Hour, WEAF; 
f = a broadcast from 
K | 
s WWJ, WOC, KSD, WJAR, 
i WCCO, WTAM, WGN, WSAI and 
A and WCAP). 
August 17; Keystoners, WJZ; 9:00 P.M. 
(Also broadcast from WRC and 


Y). 
% 'ugust 17; George Olsen’s Orchestra, 
WIZ; 10:45 P.M. 

” August 18; New York Philharmonic 
f Orchestra, WJZ; 8:30 P.M. (Also 
i broadcast from WRO). 

gust 19; Judge Jr., WJZ; 7:40 P.M. 

- ugust 19; Royal Typewriter Hour, 
WJZ; 9 30 P.M. (Also broadcast 
from. WGY, WRC and WCAD). 

ugust 20; Happiness Boys, WEAF; 
8:00 P M. 

August 21; New York Philharmonic 
Orchestra, WJZ; 8:30 P.M. 

August 21; Goldman Band, WEAF; 
8:30 P. M. (Also broadcast from 
WGR and WWJ). 

August 21; New York. Philharmonic 


Orchestra, WJZ; 8:30 P.M. (Also | 


broadcast from WRC). 
22; Capitol Theatre Orchestra, 
WEAF; 7:20 P.M. (Also broadcast 
from: WEEI, WJAR, WGR, WWL 
and KSD). 
22; Atwater-Kent Hour, WEAF; 
h 9:15 P.M. (Also broadcast from 
/ WEEI, WGR, WCAP, WWJ, 
WSAI, WGN, WCCO and KSD). 
} ugust 23; Opera “The Masked Ball,” 
A WEAF. 10:00 P.M. (Also broad- 
cast from WCSH, WCCO, WOO, 


s WCAE, WDAS, WJAR, WTIC,| 


2 


WCAE, WGR,| 
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CRYSTAL CLEAR TONES 


ON 


Carborundum 
Detector 


” [HERE is no denying the 
pure, true quality of 
crystal reception. 


And you can get such recep- 
tion on any set without the 
fuss and worry of a nervous 
Cat's whisker jumping off 
the sensitive spot. - 

The Carborundum Stabil- 
izing Detector Unit has 
revolutionized crystal 
detection. 


It is built around the Fixed 
Permanent Carborundum 
Detector—no Cat’s' whisker 
—no adjustments—retains 
its sensitivity and simply 
can not burn out. 


The 


-Carborundum Company 
NIAGARA FALLS, N. Y. 


Sales Offices and Warehouses in 


- Stabilizing 
Unit 


The Stabilizer gives you a 
resistance controlling fea- 
ture through which the De- 
tector can be made to match 
the impedance of any cir- 
cuit. Simply turn the po- 
tentiometer knob. 


The addition of an ordinary 


flash light dry cell gives the ` 
necessary booster voltage. 


For greater sensitivity— 
greater distance—but above . 
all for the reception of tones 
of natural quality equip 


your set with The Car- 


borundum Stabilizing 


Detector Unit —it im- 


proves any set. 


IN U. S. A. 


/ 
$3.50 / 


A 
r è / 


ee 


s 
New York, Chicago, Boston, Philadelphia, Cleveland, ra ibon diti 


Detroit, Cincinnati, Pittsburgh, Milwaukee, Grand Rapids / 


Carborundum is the Registered Trade Name used by The 
Carborundum Company for Silicon Carbide. This Trade 


Company 
ys Niagara Falls, N. Y. f 
/ 


, / Please send free 
/ Hook-Up Book D-5. 


e 
Pá 
/ Name 


7 
PA Street 


Mark is the exclusive property of The Carborundum Com- / City 


pany. 


4 
KA State 
e 
? 
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Coming! 


VARION 


B & C ELIMINATOR 


NEW! 
BETTER! 
DIFFERENT! 


And the Marvelous 
New Varion A. C. 
Operated Receiver 


Be sure your name is on our mailing 
list. A speciai issue of ‘‘Broadcasts’’ 
will tell the whole story of the new 
Varion A. C. Operated Set and Elim- 
inator, leaders for this fall. Send in 
your name today. No obligation 
whatever. 


WHOLESALE DISTRIBUTORS 


O, ata Ge. Se aaaea ataata 1% o% aaasta ©, Gn Me aM, 
aota taea ta ta aea oa era aena o etae loeleeloeleeleeleele 


¢ Build Your 
: Improved 
+ Browning-Drake ¢ 


° 
‘es 
E 6 
COO o i i 


® 
O 


OK 
SCC 


$ by the aid of $ 
¢ Popular Radio : 
$ SIMPLIFIED J 
¢ Blue Prints ¢ 
$ o : 


Easy, Quick and Accurate < 
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Tm proved Browning-Drake Broadcast ,, 
cent by Arthur H. Lynch, former 

o Broadcast and built and ap- °% 

LABORA- °° 


F 


© 


Editor of 
proved in the POPULAR RADIO 


0o 


© 


© 
eo è 


Ca 


° 
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Here is a receiver which combines all the ad- 
vantages of a circuit that has long been recog- °° 
nized as standard with new ideas and Improve- K 
ments which have been made in receiver con- e% 
œ» struction since the circuit was first designed. ote 


bd High efficiency that emphasizes fine tone °% 
“e quality is the outstanding characteristic of this % 
& new model. “se 


© 
i 


00 0000 


o 
a 
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*% building your Improv -Drake 


ro 
ecelver, you can save time, elimin-  *% 


° Broadcast 3 

ee ate the possibility of error, and make your set «e 

$ guaotly like the laboratory model (see page so 
C3 s LD 


o, 
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o 
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If your local dealer cannot supply you with 
Blue Prints of the Improved Browning-Drake. 
they will be sent postpaid upon recelpt of 
$1.00 per set. 
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0, 
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O 


eoo 
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A full deaciiption of this set, with detailed 
directions for building, was published in the 
August, 1926, issue of POPULAR RADIO. 


+ 

© 

6, 2, 
$0,009 


foe) 


+ Send 35c for copy. $ 
‘ eo 
$ : 
* POPULAR RADIO $ 
$ Service Bureau 94-A Ky 
© i © 
% 627W. 43rd St., New York City s: 
$ & 
RREI EEE Mt 


WCAP, KSD and WSAI). 

August 24; Gold Dust Twins, WEAF; 
8:30 P.M. (Also broadcast from 
WEEI, WFI, WCAE, WGR, 
WWJ, WOC, WCSH, WJAR, 
WCCO, WLIB, WTAM and KSD). 


August 24; Eveready Hour, WEAF; 


9:00 P.M. (Also broadcast from 
WEEI, WFI, WCAE, WGR, 
WWJ, WOC, KSD, WJAR, 
WCCO and WTAG). 

August 24; Keystoners, WJZ; 9:00 P.M. 
(Also broadcast from WRC and 
WGY). 

*August 25; New York Philharmonic 
Orchestra, WJZ; 8:30 P.M. (Also 
broadcast from WRC). 

August 26; Judge, Jr., WJZ; 7:40 P.M. 

August 26; Royal Typewriter, WJZ; 
9:30 P.M. (Also broadcast from 
WGY, WRC and WCAD). 

August 27; Happiness Boys, WEAF; 
8:00 P.M. 


*August 28; Goldman Band, WEAF; 
8:30 P.M. (Also broadcast from 
WGR and WWJ). 

August 29; Atwater-Kent Hour, WEAF; 
9:15 P.M. (Also broadcast from 
WEEI, WGR, WCAP, WWJ, 
WSAI, WGN, WCCO and KSD). 

August 29; Capitol Theatre Orchestra, 
WEAF; 7:20 P.M. (Also broad- 
cast from WEEI, WJAR, WGR, 
WWJ and KSD). 

*August 30; Opera “Mignon,” WEAF; 
10:00 P.M. (Also broadcast from 
WCSH, WCCO, WOO, WCAE, 
WDAS, WJAR, WTIC, WCAP, 
KSD and WSAI). 

September 1; Radio Nature League, 
WBZ; 8:30 P.M. 

September 2; Judge, Jr., WJZ; 7:40 
P.M. 

September 3; Happiness Boys, WEAF; 
8:00 P.M. 

*September 4; Goldman Band, WEAF; 
8:30 P.M. (Also broadcast from 
WGR and WWJ). 

September 5; Atwater-Kent Hour, 
WEAF; 9:15 P.M. (Also broad- 
cast from WEEI, WGR, WCAP, 
WWJ, WSAI, WGN, WCCO and 
KSD). 

September 5; Capitol Theatre Orchestra 
WEAF; 7:20 P.M. (Also broadcast 
from WEEI, WJAR, WGR, WWJ 
and KSD). 

*September 6; Opera “Ernani,” WEAF; 
10:00 P.M. (Also broadcast from 
WCSH, WCCO, WOO, WCAE, 
WDAS, WJAR, WTIC, WCAP, 
WSAI and KSD). 

September 7; Gold Dust Twins, WEAF; 
8:30 P.M. (Also broadcast from 
WEEI, WFI, WCAE, WJR, WWJ, 
WOC, WCSH, WJAR, WCCO, 
WLIB, WTAM, KSD). 

September 7; Eveready Hour, WEAF; 
9:00 P.M. (Also broadcast from 
WEEI, WFI, WCAE, WGR, 
WWJ, WOC, KSD, WJAR, 
WCCO and WTAM). 


September 7; Keystoners, WJZ;)'9:00 


P.M. (Also broadcast from WRC 
and’WGY). 

September 7; George Olsen’s Orchestra, 
WJZ; 10:45 P.M. 

September 8; Radio Nature League, 
WBZ; 8:30 P.M. 

September 9; Judge Jr., WJZ; 7:40 P.M. 

September 9; Royal Typewriter, WJZ; 
9:30 P.M. (Also broadcast from 
WGY, WRC and WCAD). 

September 10; Happiness Boys, WEAF; 
8:00 P.M. 


*September 11; Goldman Band, WEAF; 


8:30 P.M. (Also broadcast from 
WGR and WWJ). 

September 12; Capitol Theater Orches- 
tra, WEAF; 7:20 P.M. (Also broad- 
cast from WEEI, WJAR, WGR, 
WWJ and KSD). 

*September 13; Opera “Manon,” 
WEAF; 10:00 P.M. (Also broad- 
cast from WCSH, WCCO, WOO, 
WCAE, WDAS, WJAR, WTIC, 
WCAP, WSAI and KSD). 

September 14; Gold Dust Twins, 
WEAF; 8:30 P.M. (Also broad- 
cast from WEEI, WFI, WCAE, 
WGR, WWJ, WOC, WCSH, 
WJAR, WCCO, WLIB, WTAM 
and KSD). | 

September 14; Eveready Hour, WEAF; 
9:00 P.M. (Also broadcast from 
WEEI, WFI, WCAE, WGR, 
WWJ, WOC, KSD, WJAR, 
WCCO and WTAM). 

September 14; Keystoners, WJZ; 9:00 
P.M. (Also broadcast from WRC 
and WGY). 

September 14; George Olsen’s Orchestra, 
WJZ; 10:45 P.M. 

September 15; Radio Nature League, 
WBZ; 8:30 P.M. 

September 16; Judge, Jr., WJZ; 7:40 
P.M 


September 16; Royal Typewriter, WJZ; 
9:30 P.M. (Also broadeast from 
WGY, WRC and WCAD). 

September 17; Happiness Boys, WEAF; 
8:00 P.M. 

*Special Summer Feature. 

+ * 


Short Waves for the Navy 


THE latest indication that the short 
waves that were so despised a few 
years ago have come into their own is 
the announcement that the U. S. Navy 
is soon to equip the flagships of all 
Naval sea-going units with short-wave 
apparatus. Experiments with 250- 
watt short-wave transmitters at land 
stations and on some destroyers have 
proven so successful for long range work 
that all flagships of the main squadrons 
will be equipped with 5 KW short- 
wave transmitters and those of the 
minor units with .5 KW sets. Two de- 
stroyers, the Memphis and the Pittsburgh 
have been authorized to conduct special 
communication tests on 10 and on 35 
meters with amateurs while cruising in 
European waters, and other destroyers 
now going abroad to relieve ships are 
being fitted out with short-wave sets. 
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Voltage Supply 


(B Battery Eliminator) 7 


t 
money saverialso as f | stag. 
compared with aes f P S 
the use of eee pi id 
batteries. 


en 
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Where Re ability en 


O eliminate troublesome, expensive 
“B”’Batterieshaslongbeentheaimof 
radio experts, but it remained for Cornell 
engineers to completely master the difh- 
cult problems presented in the best, most 
simpleand truly scientific manner, as typi- 

fied in the new Cornell Voltage Supply. 
Tested and approved by 


Price Type “B” complete in handsome case, with Baytheon Laboratories, 
Raytheon Tube, cord and plug. For use with practically (Qe pee 
any 1 to 10 tube set, variable radio frequency 50 to 150 |g 
volts (audio amplifier 100 to 180 volts), and any 
speaker ° ° ° e ° ° ° © o o $39.50. 

Type CB is similar to type B with the addition of 
variable C Voltage Supply of 1 to 50 volts . $49.00. 

West of the Rockies add $1.90 
If your dealer cannot supply you, it will be sent 


ess prepaid upon receipt of price. Write for 
fallinformation with name of your nearest dealer. 


F. O. B. New York 


Cornell Electric Manufacturing Corp. 
l General Offices: 
135 East 58th Street, New York 


The Cornell Volt- ar 
To D ealers age Supply is sold YAY 
direct from factory through authorized ; 
Cornell dealers. If you feel you can fj ea 
qualify, write today for full information. ts , 
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for the new n 
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“Improved : 
2 

B ing-Drake : 

ob 

rowning-Drake 
OO 

9 > 
eceiver $ 

ee 

If you want to bulld your own set, here is your KA 

opportunity to secure FREE all the parts you KA 

need for this Improved Browning-Drake xx 

ceiver. Call on all your radio friends, and on 3 

anyone who has a set and tell them of the *? 

many special features of POPULAR RADIO., *° 
These liberal offers will make it possible for °% 
you to secure an order from every one you call °% 
upon. For each sibecription with remittance °° 
you send us is on will receive credits as per the {eo 
ollowing scal ee 
o 

POPULAR RADIO z 

4 Months for $1.00 counts 16 credits  % 

6 “ “ 1.50 *“ 25 “ a 

8 ry ry .00 ase eé $ 
12 t ry 3.00 t 0 se RA 
24 oe ee 5.00 64 75 4e t 

` oe 

Send us the full amount collected with names “ 
and addresses of subscribers and tell us the  e% 
parts your credits entitle you to and we will 
send them to you. If the subscriptions you $, 
secure do not give you enough credits for the $ 
parts you want, we will allow you to purchase R3 
credits at the rate of 3 cents each. aape oa 

With {D seven 1-year subscriptions (350 credits) e 

and 42 cents additional in cash you, may have a of 

Jefferson pe tae * sealed audio-frequency  °, 

transformer,: t 3) gynon metallized re- $ 

sistors, one , oy Mid. Sangamo mica *° 
axed 1 condenser, 006 Mid. tee whic you need $ 
co 

If the parts you want are not listed in the $ 
advertisement, we are prepared to su ply oe 
them. Let us know what you want an ee 
hae tell you how many credits you will needs oe 
npag age 484 are described POPULAR RADIO'S +% 

susp fied Blueprints. You can have any set ,9 

of prints you want for only 40 credits. You 3, 

may alsosecure acopy of “How to Build Your *% 

o Receiver” described on page 490 for 60 %° 

credits. E 
9 

CREDITS Needed for Parts Re- + 

quired for the IMPROVED ee 

i © 

BROWNING-DRAKE % 
RECEIVER $ 

(Described and Ilustrated in the August «% 
issue of POPULAR ] RADI 10). oe 

Quantity `. ' Item Credits % 

1—Coll and: variable condenser, respec- o$. 

fe oat: the National ‘Antenna Tun- o 
1—Coupling colls and variable condenser, f 900 $ 
respectively, of the National detector $ 
tuning unit................,.-...- % 
1—Jefferson.‘‘Concertone”’ sealed audio- $ 
frequency transformer............-.. ` 240 
—Tho n filter onoke (same as that oe 
used for B eliminator work).......... 200 4, 
1—Tobe paper Alter condenser, 4 mfd.. 150 s 
1—Sangamo mica fixed condenser, 002 a 2 

t eeeeetwoaosveweeeseeosevpvewaeeeeoenteeeeso@eoe 

1—Sangamo mica fixed condenser, .006 af & 
eeeoweeeneeveeeeweossevrvraesesesvaveeense e a 

1—X-L variodenser nser, type N eet ee 40 KA 

iria double- tance mountings an o 

2—Tobe paper filter condensers, .1 mfd. 5 o 

@eee@e@@eevoereeecpvneeesveaeeesvsseeeevevve oe 
3—Lynch metallized resistors, .1 meg 60 & 
amin viprationiess’ ‘sockets’ tor K 

UX tu IOs re ionsar raies 150 °% 
1—Lyneh metallized resistor, .6megohms 20 % 

1—Lynch metallized gridleak, 6 mesohms 20 + 

2—Lynch metallized resistors, .025 meg- oe 

ohms; and .09 mego resp. 30 60 & 
1—Brach-stat, Code 2-B, with mounting 40 °S 

1—Frost Gem-Jac, No. 954........ 40 W 

arter battery Switch............... 26 K 

2— Tait brackets @ 40.. 80 «8 
1—Sangamo mica fixed condenser, 005 oe 
a Cee with gridleak clips.. 20 & 
rackets for mounting s 

*~Sonmection blocks. ois 5 5565s vie ees os 8 % 

1— Antenna connection block.. ew 1b + 

1—Battery connection block............ s% 

l1— Decorated bakelite panel 8x22 inches 300 $ 

LE E ESI A E S 2540 Ù 

1—Corbett sloping panel cabinet for 8 x °° 
. panel walnut or mahogany fn- 9° > 

stabdo ese eevee eaneovereeeveeesevoseenrmeseeeeeanse e d 
Genuine walnut or mahogany........ 600 Š 
1—Hardwood baseboard, 94% x 21x in. RA 
furnished with the cabinet. ..... se... 20 $ 

LSA 

Write for List of Free Parts for *% 
ry C) 

Other Popular Radio s, 
Receivers oe 

: fe 

oe 

POPULAR RADIÒ # 
Department 91 “ 

š oe 

627 West 43d St., New YorkCity «& 
$ 
oe 

soe foeso ese esoese e a a T IE 
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Underwood & Underwood 


esaer eon 


Zay er 


A “RADIO DETECTIVE” FOR RUNNING DOWN 
RUM-RUNNERS 


This rapid radio direction finder has been installed on some of the small 

patrol boats of Uncle Sam’s dry navy to check upon the movements of the 

ships that approach our coasts. By means of this apparatus the opera- 

tor can tell the position of any ship (when it is transmitting) accurately 

aes to steam over and give it an inspection in case it is suspected of 
carrying a contraband cargo. 


Radio Locates a Long-lost 
Sister 


TWENTY-SIX years ago Siegfried Jen- 
sen, a young engineer living at Wind- 
baek, Southwest Africa, set out for the 
Congo on a mission for King Leopold 
II of Belgium. And that was the last 
that his widowed sister, Mrs. Lydia G. 
Nelson of San Francisco, heard of him— 
until a few weeks ago, when she was 
listening in on her radio set and was 
astounded to hear a broadcast appeal 
that her brother had sent out for her and 
that had been relayed from Africa. She 
verified its context by cable, and on 
July 18th she set sail to join him. 

“During the last twenty years I often 
prayed that I would meet him, but 
little realized that I ever would,” she 
said. ‘‘My prayers were answered by the 
modern miracle of radio, and I am very 


happy.” 5 
* * , 

Radio Fills the Village Pulpit 

A RADIO amateur with a receiving set 
recently took a hand in making the 
little church of St. Mark’s, at Perryville, 
Maryland, one of the unique churches 
in the country. When its pastor, the 
Rev. J. J. Abell, died the church seemed 
likely to be abandoned, as there was a 
larger church a few miles away. But 
the radio amateur installed a receiver in 
the church and now the congregation 


_ìs growing larger than ever through the 


inspiration of programs broadest J 
radio. 

The choir receives the weekly pro- 
gram in advance and sings along vi 
the radio. 


* * 


“Fading Secretary’—a New 


Profession 


“Fanna secretary” is the designs 
tion which Miss Mary E. Watkins o 
San Francisco applied to herself when 
she presided over the radio receiver dur 
ing the after-dinner hours in the home 
of an army officer and his family i 
Honolulu. She reports that the pot 
tion was remunerative as well as unique, 
and she recommends it to those wh 
want to combine business with pleasure. 


ko ooo 
Radio Entertainment for the 
Tired Juryman 
Rapio’s latest job, according to te 
ports from Denver, is to soothe the rut- 
fled nerves of jurymen who have spent 
hours of futile argument without reach 
ing an agreement and must be locked 
up for the night. In two recent long 
drawn out murder trials the court or- 
dered that radio sets be installed ‘fo 
the entertainment of the jury afte 
working hours. A bailiff, however, 
kept within close enough range to shut 


off the)set iffany news comments on a Oe 
trial were broadcast. 


4 
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The “Jewel Case”--- 


not merely rare beauty 
but new acoustic principles! 


The “Jewel Case”---like a rich antique jewel VELVET RADIO SPEAKER NUMBER 21 
cabinet in outward appearance, with all of the 

rare tone beauty of an old violin. Undreamed Price $45.00 

of fidelity, and small though it may be, vol- The work, of nantes eramo fna aana 
ume is greater than any speaker yet marketed. 


Velvet Speaker Number 21 is startling in its 


far flung progress toward the ideals of beauty NUMBER 12 
and acoustic perfection. Be first to offer it and 12 1-2 inch bell 
reap the sales. The price is reasonable---the $16.00 
quality the highest---and dealer, jobber co-op- 
eration unusual. Write today for the Velvet NUMBER 14 
franchise! 14 1-2 inch bell 
$23.50 
Sales Dept., Manufactured by 
The Zinke Co., The Borkman Radio Corp,  Samesmityhomagsciex: 
1323 S. Michigan Ave., Salt Lake City, Utah volume. Graceful— 
Chicago, Ill. Kalamazoo, Mich. handsome, 


“Uctvet Radio Sp cakers 
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| A Court Summons Served by -the principal countries of the world. 


you build sets 
you sell sets 

you service sets 
you-listen to a set 


OU cannot afford to be 
+ without a copy of 


“Audio Amplification” 
- |. By Samson 


— 


y f . 
_- Radio, from “mike” to loud 
~speaker, involves many steps, 
~ each -step having its own par- 
ticular “loss” or “distortion.” 
You cannot help those which 
occur at the transmitting end, 
but you are to blame for those 
in your own set. A poor ampli- 
fication system not only causes 
losses due to its own inherent 
faults, but magnifies many 
times those which originate at 
the other end. Hence the great 
importance of an understand- 
ing of the requirements and 
operation of Audio Frequency 
Amplifiers. 


The material contained in 
this book represents the results 
of many years’ research work 
in the laboratory on the sub- 
ject of Audio Amplification, 


and is written in a manner . 


which will enable anyone to 
better the quality of reproduc- 
tion in their particular set. 
Quality comes with under- 
standing, and understanding 
comes with this book. 


Every man the least bit in- 
terested in the best reproduc- 
tion obtainable in radio should 
have this book. Its practical 
and technical information is 
placed at the disposal of radio 
enthusiasts for the small sum 
of 25 cents, and is a valuable 
contribution not only to the 
individual, but to the industry 
as a whole, a necessity to the 
seeker after better reception. - 


If a copy of this book is unobtainable 


from your dealer or jobber, tear off and. 


send to 


SAMSON ELECTRIC CO. 


CANTON, MASS. 


Gentlemen: 
Here’s my quarter or 25. cents in 


stamps. 


Send me “Audio -Amplifica- 
tion.” 


esaeaoevoencasvpeevueoeeneosvnev eevee eevee a a E 


Radio Is Declared Lawful 


ACCORDING to a decision rendered by 


Supreme Court Justice Stephens in- 


Rochester, N. Y., on July 25, 1926, a 
court summons served by means of radio 
broadcasting is lawful. - 

When Mrs. Lena F. Lapierre de- 
spaired of finding her husband (who left 
Elmira in March, 1920) through the 


usual legal channels, her attorney 


turned to the radio. A summons direct- 
ing Lapierre to appear at the office of 
his wife’s attorneys subsequently was 


‘broadcast from station WHEC. This 


is réported to be the first use of radio 
for such a purpose. Justice Stephens 
held the radio process of serving was 
lawful and signed an. order summoning 
Lapierre, preliminary to decision on the 
wife’s plea for divorce. 

xæ * 


Q. S. T. 

ALL radio amateurs will be interested 
to learn that PoruLAR Rapiro has just 
completed. arrangeménts for forwarding 
to transmitting amateurs in England, 
Ireland and Italy all calls heard (QSL) 
cards that may be addressed to them 
by American amateurs. These cards 
will be‘ delivered through local agents 
in those countries, who have or can 
obtain knowledge of the present addresses 
of the foreign amateurs. 

Plans have also been completed by 
this magazine for forwarding to trans- 
mitting amateurs in this country in 


turn all QSL cards that may be ad- 


dressed to them by amateurs from those 
countries and arrangements are being 
made now for furnishing a similar 


service with radio amateurs in all of 


ihe 6 


territory; its programs are now being 


American amateurs are mvited to 


send their cards to. English, Irish and 
„Italian amateurs through this office, 


which will not only assure safe delivery 
through the special agencies which are 
thus provided, but which will publish 
a monthly list in a trans-oceanic “Calls 
Heard” department. 

Address your cards to the foreign 
amateurs by call numbers and enclose 
them in envelopes to— 

THE CALLS HEARD EDITOR 

POPULAR RADIO 
627 West 43d Street, New York. 


The new department will publish 
these records of amateur performances 
as soon as sufficient time has elapsed to 
enable the amateurs to communicate 
with this office. . 

x 


* 

The Sesqui’s Radio Room 

Rapiro fans who attend the Sesqui- 
centennial Exposition at Philadelphia 
this summer will find there an inter- 
esting exhibit of radio apparatus which 
has been installed under the direction of 
the Department of Commerce. The 
exhibit will include all kinds of trans- 
mitting and receiving apparatus as well 
as the apparatus that was used until 
lately by Secretary Hoover’s radio police 
to see that. stations kept on their as- 
signed wavelengths. Among the exhibits 
is a new type of receiving set that is 
capable of picking up transmissions on 
any wavelength from the ultra-short 
waves up to about 50,000 meters. There 
is also included a number of “antique” 
receivers and transmitters, to illustrate 
the amazing progress that radio has 
made within the last few years. 


THE YELLOW PERIL via RADIO 
The Japanese exclusion act is powerless to prevent ether waves from 


station JOCK in Nagoya, Japan, from entering U.S. 


ickhed-up regularly in California. 


Note the unique microphone which is adjusted to; the>artists who 


perform in the Japanese manner—on the floor. 
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“THATS a pretty broad statement, 
Tom. Won’t you have to make it 
conditional on the number of tubes in 
the set or the use of the new power 
tubes ?” | 

“No, sir! 
ing conditions—whether you use four, 
five tubes or more, whether you use a 
power tube that uses up to 135 volts, 
the Eveready Heavy-Duty No. 770 or 
the even longer-lived Eveready Layer- 
bilt No. 486 will last twice as long as 
the smaller sized 45-volt batteries.” 

“Well, they ought to, they cost 
more.” 

“Yes, about a third more—but last- 
ing twice as long, they ‘cost much less.” 

‘Your arithmetic is good, Tom, but 
if that’s so, when I bought my set why 
did the dealer equip it with the smaller 
Eveready 772s? Why didn’t he put 
in the Eveready Heavy-Duty Bat- 
teries ?” 

“He probably thought he was doing 


Nore: A “C” battery gives a quality of reception 
unobtainable without it and greatly increases the life 
of your “B” batteries, 


Under the same operat- 


“They last twice as long as 
the smaller Batteries 
of equal voltage” 


you a favor—making your first invest- 
ment cost you a little less. That little 
difference looks like a lot to a good 
many folks who are buying their first 
set, equipped with tubes, loud speaker, 
‘A’ and ‘B’ batteries and everything.” 


Heavy-Duty batteries last twice as 
long as the smaller batteries of equal 
voltage. Eveready Heavy-Duty Bat- 
teries are the great contribution that 
the world’s foremost electro-chemical 


LEFT - Ever- g 
eady Layerbdilt 
No. 486. . 


RIGHT- Ever- 
eady Dry Cell 
Radio €A’? 
Battery, 11⁄4 
volte. 


Radio Batteries 


-they last longer 
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laboratories has made in “B” battery 
economy, dependability and satisfaction. 


Dry “B” batteries give a noiseless 
current, pure D. C. (direct current), 
the kind that is essential if you prize 


_ pure tone. 


Send for booklet, “Choosing and 
Using the Right Radio Batteries,” 
which we will be glad to send you 
upon request. This booklet also tells 
about the proper battery equipment for 
use with the new power tubes. There's 
an Eveready dealer nearby. 


Manufactured and guaranteed by 
NATIONAL CARBON CO, Inc. 


New York San Francisco 


Canadian National Carbon Co., Limited 
Toronto, Ontario 


Tuesday night means Eveready Hour — 
9 P.M. Eastern Standard Time, through 
stations: 


weAF-New York wsat-Cincinnalié 
wyar-Providence wrtam—Clevelend 
WEEI-Boston ww)J-Detroit - i 
wtac-W orcester. WGN-Chicago - 

. wFi-Philadelphia | woc-Davenport 
wor-Buffalo 6 { Minneapolis -- 
wcar-Pittsburgh °°" St, Paul ` 
KsD-St. Lowts wre-Washingion 


EEN Pace Sil G 
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. x | TRADE MARK a g 
AUDIO TRANSFORMER 
This latest development meets the new demands 

for compact wiring and longer life— 

Binding Posts are conveniently located for straight 
3 ~- or sub-panel wiring — OS | 
The coil is vacuum impregnated — 


After assembly the shell is filled with special compound and the complete unit 
hermetically sealed. A transformer that sets a new standard. 


Tone Quality Is the Keynote 


TypeR-14—3tol.... -t 
Type R-15S—Stol..... ea. 


UNIVERSAL COUPLER highly 
cient both as antenna cou- 
erand tuned R.F.Transformer 


No standards of quality can be higher than 


those we set for our own products; no in- 
spection is more rigid ;no tests more severe. 


Each of these All-American Transformers 
plays its part in determining the quality 


Power (PusH- PULL) 
AMPLIFYING TRANS- 
FORMER, gives power am- 
plification without dis- 
tortion where excessive 
volume is demande 


~ 


-= New 1927 Radio Key Book 
Everybody who enjoys radio should read it— 
an interesting 48-page analysis of radio in terms 
anybody can understand; with complete con- Wi3 | 
structional details of the leading types of cir- R, a 
cuits. Send roc in coin or stamps for your copy. 


All-American Radio Corporation 
4207 Belmont Avenue + CHICAGO 


of radio reception. Each is designed and 
made with the same care that goes into 
the finest receiving sets. 


These products have helped to create All- 
American leadership. l 


SELF TUNED R, F. TRANSFORMER effec- 
tively amplifies all frequencies. , De- 
signed to match tube, characteristics 


RAULAND-TRIO 


An inductance, @ resistance 

ectly bal- 

anced in one shell—a com- 

pact factory-built unit for 

impedance, coupled ampli- 
cation 


and a capacity 


RAULAND-LYRIC 


An audio Transformer, fa- 

mous for its perfect tone re- 

production—an ourstanding 

product. Made with pains- 

taking thoroughness with- 
out regard to cost 


A PAGE WITH THE EDITOR 


In the next issue of PorpuLar Rapio— 
for November—will appear the first of 
the follow-up articles on the LC-27 
Receiver; it will tell how to build the 
new LC-Senior Power-pack, and it will 
give not only the complete construc- 
` tional details but also full instructions 
for the installation and operation of the 
LC-27 without batteries. The Novem- 
ber number will be on the newsstands 
October 20th. 

* ok 

DurinG one of the hottest of July 
nights the Editor sat in on one of the 
many tests of the new LC-27 receiver 
(described on page 511 of this issue). 
Merely as a matter of record, the fol- 
lowing list of stations were logged be- 
tween 10 and 11 P. M., when the set was 
used without an aerial: 


WEAF WJZ WJAZ WORD 
WOO WIP WHAM RCA 
WOR WGY WGHP OK 
HN WGBS WBCN 
WMCA WAAM FBL F 
WMSG FI WSBC WSAI 
WCBA WRNY WIBM I 
w NJ WSWS WJAX 
WSB WNYC WEBH WODA 
WLS WCAU WHT Z 
FB PG WGN KAC 
WLIT KDKA WQJ WTAM 
$ * 


“I HAVE been a reader of your mag- 
azine for the past four years; and, al- 
though I have had the urge a good 
many times, I have never patted you 
on the back for the type of magazine 
you are turning out. I read it from 
cover to cover every month and then file 
it away for future reference. As a man 
who has been interested in radio since 
nineteen hundred and eleven, I wish to 
say that you put out the best radio pub- 
lication going!” 

-——Tom Murray, Norwich, N. Y. 
* * 

Mr. J. O. PERRINE, the author of 
the. article, “What the Change in ‘Fre- 
quencies’ means to the Broadcast Lis- 
tener,” which appears on page 534of this 
issue, served during the war as a Cap- 
tain in the Signal Corps, and during 
1918-19 he was in charge of the tech- 
nical instruction in the Signal Officer’s 
Training School. Upon leaving the 
army he became assistant professor of 
radio engineering at Yale and he is now 
engaged in experimental and research 
work in the laboratories of the American 
Telephone and i Company in 
New York. 

* * 

“CONGRATULATIONS on your maga- 
zine. I classed it as the best a year ago 
but it gets better every issue.” 

—Frep C. MERRILL, Cobourg, On- 
tario, Canada. 

* of 

THE steady progress made by Por- 
ULAR Rapio during the four summer 
months of May, June, July and August 

is eloquently expressed not alone in cir- 
culation figures but in advertising fig- 
ures as well. — 


Durinec this period a year ago, for 
example, Poputar Rapiro stood second 
in advertising carried by the radio mag- 
azines. The exact figures for 1925, as 
recorded by Printer’s Ink, are as follows: 

Nearest Competitor... . .93,147 lines 
PoputaR Rapio...... 51,632 lines 

Difference in favor of Nearest Com- 
petitor, 41,515 lines. 

* $ 

Durıne this same period of this year 
—1926—however, the record printed in 
Printer’s Ink is as follows: 

POPULAR RaDIO...... 54,912 lines 
Nearest Competitor... 

Difference infavor of PopuLar RADIO, 

5,209 lines. 


+ ' 


Ir it is true that advertisers patronize 
the best magazine in éach field, here is 
gratifying as well as convincing evidence 
that Porputar Rapiro leads the field— 
with a net gain of 46,724 lines of adver- 
tising over Nearest Competitor during the 
four-months period just passed. 

* * 


THE author of the article, “Sets that 
Earn Incomes,” (on page 525 of this 


number), Mr: H. R. Kibler, is the Secre-. 


tary of the National Farm Radio Coun- 
cil, which has recently completed a 
survey of the use of radio on farms. The 
author has based his contribution not 
upon theories or opinions, but upon 
actual figures that were compiled as the 
results of months of effort. 
* * 


Mr. KIBLER’s article furnishes fur- 
ther evidence of the establishment of the 
radio receiver not merely as a luxury 
but as an instrument of practical, every- 
day value that is bringing about pro- 
gressive changes among important 
groups in our civilization. 

* * 


READERS who want to construct the 
Improved Browning-Drake receiver (de- 
scribed in the August issue of POPULAR 
Rapio) from actual-size blue print dia- 


grams may now obtain them for $1.00 


a set from the Popular Radio Service 
Bureau. 
* = * 

Eacs set consists of two blue prints— 
one containing the circuit diagram and 
the other the baseboard, panel and wir- 
ing diagram. g 

AmoNG the scientists who have made 
studies of the phenomena of fading—a 
phenomenon with which every set 
owner is familiar—is Prof. Charles C. 
Bidwell, of Cornell University. The 
results of his investigations are epito- 
mized in his article on page 531 of this 
issue, which brings new support to the 
theory that fading is largely if not 
wholly due to the irregularities of the 
Heaviside layer. 


. 49,703 lines 


Avueust 9, 1926, marked another 
milestone in the history of radio. On 
that date the British Postmaster General 
(who has charge of radio matters in 


- England) granted the first transmitting 


and receiving licenses to a company: 
that actually operates a television ap- 
paratus invented by a Scotchman, John 


L. Baird. 
ko * 


Tus official recognition of another 
system of “seeing by radio” enters still 
another aspirant in the international 
contest for honors in the field of tele- 
vision. 

* * 

THE United States is represented by 
C. Francis Jenkins of Washington, 
D. C., whose television apparatus was 
first announced i in POPULAR Rapio for 


August, 1925. 
* 


FRANCE is represented by M. Edouard 
Belin, who also contributed an article 
to PorurarR Rapio on his invention for 
sending pictures by radio (August, 
1924) from which has developed his 
television apparatus on which he is at 
present engaged s 


Tue Austrian representative is De- 
noys von Milhaly. 
* 


‘Tue Baird invention, which operates 
on a different scientific principle from 
either of the other devices, will be de- 
scribed in Poputar Rapio for next 
month; it will be illustrated by special 
photographs and diagrams. 

* x 


Mr. Barrp believes that television 
machines may soon be installed in the 
home at a cost of about $150 each and 
that television theatres will spring up, 
to be served by ‘‘central broadcasting 
stations” that will dispense both visual 
and aural entertainment. 

* * 


Wate Prof. L. A. Hazeltine, the | 
creator of the Hazeltine circuit, was 
conducting his experiments, he took the 
precaution of keeping notes in his- 
‘laboratory note book.” 

* * 


Upon one of these notes, as events 
proved, patent rights valued at 
$1,500,000 hung. 

* xk 

Tue value to every radio experimenter 
of keeping laboratory notes is one of 
the points made in the article “How To 
Patent Your Radio Invention,” which 
will appear in the next issue. 


Editor, Popucar Rapio l 
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Brom a photograph made for POPULAR RADIO 


An Important Factor in the 
Advance in Experimental Radio 


“To PopuULAR Rapio must be given a great amount of the credit for the tech- 

nical advance of experimental radio in the past five years. Its clear, concise 

and authoritative expositions of the new circuits and new devices in radio 

mean much to everyone—to the manufacturer and dealer as well as to the 

home experimenter. And the editorial columns of PopuLaR Rapio give 

invaluable aid in the determination of the trend which radio will take in 
the future.” 


bake I Vloriem, 


PRESIDENT, MORISON ELECTRICAL 
SUPPLY CO., INC., NEW YORK 
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VoLUME X October, 1926 NUMBER 6 


-+ HOW TO BUILD THE NEW 


LC-27 RECEIVER 


PoruLaR Rapiro believes that this new circuit, which is the outstand- 

ing contribution of the Poputar Rapiro Lasoratory to the experi- 

mental set-builder for this year, constitutes not only one of the most 

important advances that has so far been made in the radio art, but 

that it is distinguished by a tonal quality—particularly in the lower 
registers—that is unsurpassed. 


— EDITOR 
By LAURENCE M. COCKADAY 


Cost oF Parts: Not more than $86.50 


Here Is a List or Parts USED IN THE LABORATORY MopEL— 


A~—Hammarlund Mid-line single unit 
condenser, .000275 mfd.; 
and C—Hammarlund Mid-line dual 
condenser, .000275 mfd.; | 
Di, D2 and D3—Precision-Duo-Octa- 
form coil set, comprising antenna 
coupler and two interstage couplers 
respectively; 
binding-post strip (See Figure 9); 


F1, F2, F3, F4, F5, F6, F7, F8, F9, F10, 


F1l and F12—any approved binding 
post (Eby binding posts illustrated); 

G1 and G2—AmerTran DeLuxe first and 
second stage audio-frequency trans- 
ormers; 

H1 and H2—Tait metal brackets; 

I~—AmerChoke, No. 854; 

J—Dubilier No. 902 filter condenser, 4 
mfds.; or Tobe No. 604 filter con- 
denser, 4 mfds.; 


HE ideal radio receiver for the ex- 
A perimental set-builder must be de- 
Signed with certain definite points in 
view that cover both the construction 
and the actual operation of the set. 
Such a receiver, if it is to fit the average 
man’s requirements, must have the fol- 


lowing characteristics:* 
*These fourteen points of ideal receiver design 


are listed above in the order of their importance to 
the average set builder. 


K—Dubilier No. 907 bypass condenser, 


.l mfd.; 
L—Marco illuminated tuning control, 
- scale zero-100; — 

M1 and M2—Marco small controls, made 
especially for the LC-27, scale zero- 
50-zero; 

N—wooden baseboard (furnished with the 
cabinet); 

O—Samson radio-frequency choke coil, 


No. 85; 

P—decorated bakelite panel for LC-27 
as per specifications; 

Q—Carter “Imp” battery switch; 

R1, R2 and R3—any approved mica fixed 
condensers, .00025 mfd. (Aerovox 
condensers illustrated); 

S—any approved variable resistance, zero- 
10,000 ohms (Carter resistance illus- 
trated); 

T— cabinet or console equipped with base- 


1. A quality of reproduction that is 
as nearly perfect as possible; 

2. A cabinet designed to blend har- 
moniously with the finest sur- 
roundings; 

3. Consistently good performance 
with a minimum of care and atten- 
tion, once the set is installed; 

4. A tuning control so simple that any 
one of the family may operate the 
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board, maħufactured by Corbett, 
Blandin, Electrotype Blocking Co., 
Southern Toy Co. ete. to fit the 
standard LC-27 foundation unit; 
U—any approved grid-leak mounting 
grid-leak mounting illus- 
trated); 


V—any approved resistor, 4 megohms 
(Durham resistor illustrated); 

W1, W2, W3 and W4—aluminum shields 
(Aluminum Co. of America shields 
illustrated); 

X—any approved single-circuit open jack, 
small size (Carter jack illustrated); 

Y1, Y2, Y3, Y4 and Y5—any approved 
vibrationless socket (Benjamin UX 
sockets illustrated); 

any approved automatic filament con- 
trol for 1 ampere load (Amperite con- 
trol illustrated); 

1—Belden power cableconnectorassembly. 


set without special instruction; 

5. A selectivity adequate to eliminate 
interference from stations on ad- 
joining wavelengths; 

6. An ability to operate on any type 
of outdoor antenna or with no 
antenna at all if desired; 

7. A capacity to operate on house 
current or batteries, as desired; 

8. Adequate shielding of parts; 
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The list of parts given above includes the exact instruments used in the set from which these specifications were made up. The expe- 
rienced amateur, however, will be able to pick out other reliable makes of insiruments which have been approved by Poputar RaDio 
and which may be used with pa results. But we recommend that the novice follow the list, as the diagrams in this article will tell 


him exactly where to bore the 


les and exactly where to place the connections. If instruments other than the ones listed are used, the 


only change that will be necessary will be the use of different spacings for the holes that are drilled in the sub-base for mounting the 
instruments. To any reader who has difficulty in obtaining any of the parts which are necessary in making up these model receivers 
UREAU, 627 West 48rd Street, New York City, will gladly assist in seeing that his 
requirements are promptly supplied. 


and power units, PopuLaR RADIO SERVICE 


` 
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From a photograph made for POPULAR RADIO 


’ : TESTING OUT THREE OF THE NEW MODELS 


These sets, which are three of the finished models of 


the LC-27 Receiver have been in process 


of development in the PoputaR Rapio LABORATORY for almost a year.- The designer, who 
is shown testing these models in actual use, has had them working under all kinds of condi- 


tions in various localities to de 


9. A power amplifier and output filter 
to supply ample volume without 
distortion; 

10. A construction that provides for 

- the use of nationally known tubes 
and parts that are easily obtainable 
in any locality; 4 


Se 


could expect to get with them. 


11. A non-regenerative circuit to pre- 
vent radiation; 

12. A simple construction with a 
minimum of adjustments, controls 
and balances; | 


13. A sensitivity adequate to provide 
good reception of distant programs; 


THE RECEIVER AS SEEN FROM THE RIGHT 


Figure 1: This end view of the receiver gives a general idea of how the 
brackets and the panel are mounted on the baseboard; it also shows the 
arrangement of the choke coil and condenser that form the output filter. 


ao 


tures. | 


termine just what they would do and what results experimenters 


14. A fool-proof construction. 

In the choice and development of one 
particular design of circuit for the LC-27 
receiver, all of these points were con- 
sidered with the result that the final 
design, which has been in the process of 
evolution since January, 1926, makes 
a provision for every one of these fea- 

This: means that the newest POPULAR 
Rapiro receiver may really be called an 


‘ideal radio broadcast set for the experi- 
“mental home set-builder . 


The method of radio-frequency am- 


plification that is used, gives extremely » 


high voltage-amplification per stage over 
the entire broadcast frequency band. 
It employs three tuned circuits with a 


high ratio of inductance to capacity 
that produces great amplification. (See 


points No. 6 and 18). 

The tuning controls have been sim- 
plified so that the input to the second 
radio-frequency stage and the detector 
stage are tuned with a dual condenser 
with a single control with a broadly- 
tuned stage for the input to the first 
radio-frequency tube. The condensers 
have a modified curve that might be 
classed as straight-line-tuning. This 
accounts for the easy tuning of the 
receiver. (See points No. 4 and 5). 
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The “use of the high-inductance ; 
double-unit- coils and the adequate 
shielding between stages keeps the 
circuits isolated so that there is little 


or no reaction and no possibility of . 


oscillation or radiation. (See points 
No. 8 and 11). 
All of the units, when they are once 


put into the set and wired, are carefully 


balanced within one percent; therefore 


no other adjustment on the part of the 
builder is required. (See point No. 12). 

Great care has been taken in the de- 
sign of the audio-frequency amplifier 
of the new receiver, to obtain an am- 
plifier that would give practically 


‘straight - line - frequency amplification 


over all of the important frequencies 
that are encountered in broadcast re- 
production. Also, the use of a power 
tube in the last stage tends to give an 


adequate supply of energy so that dis- - 
tortion is reduced .‘to - the - smallest 


amount. (See points-No. 1-and'9).- 


The set may be used with ordinary’ ` 
“A” and “B” batteries, or it may be 


used in connection with the Junior 


or Senior Power-packs ‘that will be de- © 


scribed in following issues of the mag- 
azine. (See points No. 3 and 7). 

All of the parts used are of standard 
design and manufacture so that the pro- 
spective builder will have no trouble in 
procuring them from nearby distribut- 
ing sources. (See point No. 10). 

A wide line of various types of .cabi- 
nets have been provided from the “High 
Boy” console type, down to a simple 


cabinet, a range wide enough to accom- 
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A VIEW.OF THE SET FROM THE, LEFT END 


` Roune: ‘2: This illustration shows the mounting of the battery switch, 
| the-connection block and the aluminum shields. 


modate the individual taste of any 


owner in housing the set. (See point 


No. 2). 

The physical design of the receiver 
itself is such that it may be easily con- 
structed and wired and so that when it 
is completed it may be placed in a home 
of the finest appointments. In fact, it 
may be made a, beautiful addition to the 
house furniture. 

The main tuning of the receiver is 
accomplished by means of a small knob 
in the center of the panel that operates 


DOOSCOCOSODOOOS 


an illuminated disc in back of the main 


‘panel which is visible through a window’ 


under a hair-line adjustment. The divi- 
sions on the scale are marked in one-half 
degrees for extremely sharp work. There 
is only one adjustment outside of the 
tuning controls and this is an adjust- 
ment for volume. The volume control 
is not a regenerative control. 

The set, if it is built to conform ex- 
actly with the instructions given in this 
article, will not oscillate and is not re- 
generative. 
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HOW THE RECEIVER APPEARS WHEN VIEWED FROM THE REAR 


FiauRre 3: This view shows the general arrangement of, 
are mounted on either the panel or the baseboard. he c 


actically all of the instruments that 
connection strip “E,” is fastened 


‘directly to the baseboard by means of four wood screws as shown. - 
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HOW TO DRILL THE PANEL 


FıGure 4: The exact positions for the holes that must be drilled in order to mount the instru- 

ments on the panel and also to moùnt the panel on the aluminum brackets. The holes out- 

lined with double circles should be countersunk. Two special templates are furnished with 
the tuning control and small dials that show how to drill the extra holes. 
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THE PICTURE WIRING DIAGRAM - 


Fiıcure 5: The lower rectangle represents the wooden base and the upper rectangle represents 
the panel; both show the instruments in approximately their correct position. The heavy 
white lines show the way to connect up the instruments after they are mounted. 
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THE SCHEMATIC CIRCUIT DIAGRAM 
FIGURE 6: This gives the complete hook-up at a glance. All the symbols for the instruments 


` bear designating letters which are repeated in the list of parts, the text and the illustrations. 


Blue Prints for the LC-27 Receiver | 


For the benefit of the experimental, set, builder who may prefer to assemble the.LC-27 Receiver 
from larger diagrams than can be reproduced within the limited space of these magazine pages, 
a set of simplified blue prints in actual size have been prepared. This set includes (1) the 
working drawing for construction, (2) the panel layout, and (3) the picture wiring diagram, 
in addition to (4) the schematic circuit diagram and the complete list of parts used in the 
laboratory model. If this set of blue prints cannot be obtained from your dealer, it will be 
furnished upon receipt of a remittance of $1.00 sent to the PopuLaR Rapio SERVICE BUREAU, 
627 West 43rd Street, New York City. 
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THE WORKING DRAWING FOR CONSTRUCTION 


Fiaure 7: The exact positions of all the instruments mounted on the baseboard are shown 

in this drawing. The dimensions are given center to center for the instruments. This drawing 

should be referred to constantly in building the set and each instrument should be placed 
exactly as shown if the results outlined in the article are to be obtained. 
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HOW THE INSTRUMENTS ARE 
MOUNTED ON THE PANEL 


Fiaure 8: This illustration shows the panel 
(lying face downward) with the dual conden- 
ser and tuner control in position. It also 
shows the single condenser, the battery 
switch, the volume .control resistor and the 
jack. "At the lower right is shown the method 
of mounting the dual condenser on the tuning 
control “L” by means of the special link unit, 

washer, nuts and bolts that are furnished with 

the tuning control. ° 


The receiver noi three standard 
UX-201-a tubes and one UX-200-a tube — 


for the detector in order to obtain high 
. amplification. The last tube in the set 
may be either a UX-171 type or a UX- 
210 depending upon whether “B” bat- 
teries or the Senior or Junior Power- 
packs are used. The set may be used 
with an “A” battery or with one of the 
' “A” power-packs, that will be men- 
tioned in a forthcoming article, without 
any changes in circuit design. 

An outdoor antenna of 60 to 150 feet, 
according to local conditions, may be 
used or the set may be used without any 
antenna at all. ` 

The general theoretical diagram of 
connections is shown in Figure 6. 


How to Construct the Set 


After all of the instruments and 
materials for building the set have been 
procured, the panel, P, shown in Fig- 
ures 1, 3 and 4, should be prepared. 

First of all, cut the panel to the correct 
size, 8 by 26 inches. Then, square up 
the edges smoothly with a file. The 
centers for boring the holes (that are 
necessary in mounting the instruments) 
should then be laid out on the panel, as 


shown in Figure 4. A convenient method ` 


is to lay out all center holes on a piece 
of paper the same size as the panel; then 
the piece of paper may be fastened on 
the panel and the centers marked di- 
rectly on the panel by punching through 
the paper with a sharp, pointed instru- 
ment. 
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If all of the holes to be drilled are first 


started with a small drill, one-sixteenth. 


of an inch in diameter or less, they can 
be more nearly centered. 

The holes outlined with a double 
circle in the diagram should be counter- 
sunk so that the flat-head machine 
screws used for fastening the instru- 
ments screw down flush with the panel. 
The holes for the pegs for the two small 
dials and the. window holes for the large 
main tuning control L, have not been 
given as steel templates for this pur- 
pose are furnished with the dials. All 
the rest of the holes in the panel are 
straight drill-holes. Sizesf orthe diam- 
eters of these holes have not been 


given, but the builder can easily decide | 


what size hole is necessary by measuring 
the diameter of the screws and shafts of 
the instruments that at go through 
the holes. 

When the panel is drilled , the builder 
may give it a dull finish by rubbing the 
face of the panel lengthwise with fine 
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sandpaper until it is smooth. This proc- 
ess should be repeated, except that 


light machine oil should be applied dur- 


ing the second rubbing. Then rub the 
panel dry with a piece of cheesecloth. 
A permanent dull finish will be the 


result. Or, the panel may be left with 


its original shiny-black finish, if care 
has been exercised not to scratch it dur- 
ing the drilling. | 

After the panel has been prepared the 
experimenter is ready to mount the 
instruments on it. 

If a ready-made, drilled and engraved 
panel is bought, this work will be un- 
necessary as the drilling and finishing 
have already been done by the manu- 
facturer of the panel. The panel, in 


‘this case, is beautifully made of black 


bakelite and the dial positions are 


artistically marked with inscriptions in 


gold lettering. 
After the builder has obtained the 


-~ type cabinet that he has decided to use 


he should take out the baseboard, N, 
that comes with the cabinet unit and 
mount the binding-post strip, E, on the 


. back edge of the baseboard by screw- 


ing into the rear end of the baseboard, 
with four flathead wood screws. 

The method of drilling and preparing 
the binding-post strip is shown in Fig- 
ure 9. The twelve binding posts, 
F1 to F12, should be mounted on the 
strip, E, as shown in Figures 3 and 5. 

Now, place the baseboard in the set 
with the back edge of the binding-post. 
strip, E, flush with the outside rear 
surface of the cabinet. __ 

Attach the two brackets, H1 and H2, 
to the main panel, P, by means of four 
flat-head machine screws and nuts. 

Now, place the panel assembly in 
position in the cabinet and mark the 
holes in the bottom legs of the brackets, 
H1 and H2, opposite where they come 
on the baseboard, N. When these holes , 
are punch-pricked, brackets H1 and 
H2 may be fastened directly to the 
baseboard, N, with four wood screws. 
This will ‘insure a proper fit for the 
foundation unit which consists of the 
baseboard, N, the binding-post strip, 
'E, the brackets, Hi and H2, and the 
main panel, P. | 

Next, take the foundation unit out 
of the cabinet and detach the panel, P, © 
from the top leg of the brackets, H1 and 
H2, by loosening up and detaching the 
four machine screws and nuts. 

(Continued on page 556) 
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HOW TO MAKE THE CONNECTION STRIP 


Fiaure 9: This drawing shows the dimensions for the strip and the spacings for the holes 
that should be drilled to mount the binding posts and the connection strip itself. 
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From a photograph made for POPULAR RADIO 


SOME OF THE APPARATUS USED BY DR. WALL IN HIS LABORATORY 


The variation of magnetic induction that occurs in samples of iron after being subjected to 
high magnetic fields leads the author to believe that science will some day be able to break 


an WILL SCIENCE SUCCEED IN 


up or at least change the atoms. 
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Releasing the Power of the Atom? 


The author of this article is the head of the Department of Electrical Engi 
versity of Sheffield, England. About two years ago he startled. the world 


eering of the Uni- 
y an announcement 


that he was at work on a magnetic process for cracking the atom; the pre erations he made for 


his experiments were reported by him in Poputar Rapio for May, 1925. 


e enormous signifi- 


cance of these experiments gives them importance. In the following article Dr. Wall tells of his 
more recent laboratory efforts to solve this problem that has so long puzzled scientists. 


By T. F. WALL, D. Sc., D. Eng., A. M. I. C. E., M. L. E. E. 


T phenomenon of magnetism has 
been known from prehistoric times. 
But its actual cause has remained a com- 


plete mystery until the last few years. 


About the year 1821, a bold specula- 
tion on the part of the French physicist, 
Ampère, referred magnetism to currents 
of electricity within the molecules of the 


iron. 


However, the absence of any direct 
proof that such molecular currents ex- 
isted and also the necessary assump- 
tion that such currents must be able to 
persist, apparently, for an indefinite 
period without decaying and without 
losing energy prevented the acceptance 


of Ampére’s hypothesis for many years. ` 


It was also contended, by opponents of 
the hypothesis—and this was a very 
serious difficulty—that if such currents 
existed it should be possible to disturb 
or destroy them by electromagnetic in- 
duction effects, just as we may start 


and stop an electric current in a closed 
coil of wire by thrusting a bar magnet 
through the coil. 


The discovery of the electron and the | 


almost certain knowledge which followed 
this discovery that each atom of matter 
is made up of a.central nucleus with a 
number of electrons revolving about 
this nucleus has given a vindication of 
Ampére’s flight of imagination of over a 
hundred years ago—at a time long 
before the existence of the electron was 
dreamed of. 

An electron revolving about the nu- 
cleus of an atom is, in fact, an electric 
current and as such produces a magnetic 
field. The magnetic properties of iron, 
steel and other metals are now generally 


believed to be the manifestation of ’ 


these revolving electrons. 

There then remains the question of 
why we are not able, by electromagnetic 
induction, to influence these electronic 


currents in the atom and make a mag- 
netic substance like steel into a non-mag- 
netic substance like copper. 

The answer, in part, is that the in- 
ternal magnetic field in the atom which 
is due to the electronic currents is so 
immensely strong that we have not 
hitherto been able to produce magnetic 
fields of anything like the strength nec- 
essary to disturb the atom’s inherent 


field. Although we have been able to 


act upon the electron by means of 
electromagnetic induction, the disturb- 
ing effect which has been obtained has 
been so minute _ it has escaped 
detection. 

In a previous article, which.was pub- 
lished in the May, 1925, issue of Popu- 
LAR Rapio, the writer described the 
apparatus which he has designed and 
which has been constructed and put into 
operation for the purpose of producing 
magnetic fields which are immensely 
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more powerful than any which have 
been obtained before. The intention of 
this undertaking was to produce a 
marked and permanent disturbance of 
the electronic structure. By repeated 
application of powerful magnetic fields 
it was thought that the electrons might 
be progressively pushed out of their 
orbits and that a permanent transforma- 
tion of the atomic structure might in 
this way be attained. 

It is remarkable that this field of 
research has not attracted more atten- 
tion, particularly as many extraordinary 
facts concerning magnetism have been 
known for years. 

When iron is heated, for instance, 
there is no marked change in its mag- 
netic properties until a temperature of 
about 770° C. is reached, when the iron 
begins to lose its power for becoming 
magnetized. If the iron is further 
heated to about 810° C. it becomes non- 
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magnetic. As the iron cools down again 
to 770° C. it again becomes magnetic. 

In the light of modern knowledge this 
can mean nothing less than that a pro- 
found modification of the electronic 
structure is taking place; but as to what 
that modification is we are still ignorant. 

It was discovered in the year 1873 by 
the late Sir W. F. Barratt that if a piece 
of steel (e.g., an old file) is heated to 
bright redness, and is then allowed to 
cool, it suddenly shines up again more 
brightly on reaching a deep red color, 
as if it had been heated up from within. 
In other words internal energy is sud- 
denly released. The remarkable fact is 
that the temperature at which this 
glowing up occurs is the temperature at _ 
which the iron.changes from the mag- 
netic to the non-magnetic state. 

The more one ponders over these 
strange facts the more startling they 
become. 


Magnetisation Curve of specimen 
after having been subjected to 
78,000,000 reversals of a 


moderately intense field. 
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agnetisation Curve of specimen 


before being subjected to the 
intense magnetic field 
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Magnetising Force H. Gauss. ——» 
HOW STEEL WAS ALTERED BY THE APPLICATION 
OF INTENSE MAGNETIC FIELDS. 


FiaureE 1: Curve I shows a part of the magnetization curve for a piece 
of magnetically matured alloy steel, giving the relationship between the 


magnetic induction, B, and 


the magnetizing force, H. Curve II is 


the magnetization curve of the same specimen after it has been sub- 

jected.to 78 million reversals of a moderately intense magnetic field 

and then has been thoroughly demagnetized before testing. The differ- 

ence between these two curves seems to give presumptive evidence that 

the electronic structure of the material has actually been disturbed 
to a marked extent. 
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It is the writer’s firm conviction that 
a full knowledge of the cause of these 
and other magnetic phenomena will 
provide the solution to the control of 
the atomic structure and consequently 
to the control of whatever latent energy 
is bound up in the structure of the atom. 
In other words, research as to the fun- 
damental cause of magnetism will prove 
to be the most fundamental research 
of all. 

The purpose of the present article is to 
produce evidence which, failing any 
adequate alternative explanation, ap- 
pears to afford an indication that an 
actual disturbance of the electronic 
structure has been obtained by the 
application of intense magnetic fields, 
in accordance with the principles out- 
lined in the previous article. 

In the previous article it was pointed 
out that any marked disturbance of the 
electronic structure would give rise to a 
notable modification in the magnetic 
properties of the material. Conversely, 
any marked modification which may be 
observed, after the specimen is subjected 
to the intense magnetic field, would give 
strong presumptive evidence that a 
marked disturbance of the electronic 
structure had taken place. 

The writer has now been able to 
obtain definite results which, in his 
view, give presumptive evidence that 
the electronic structure is actually dis- 
turbed to a marked extent by the ap- 
plication of intense magnetic fields. 
Some of the evidence for this conclusion 
is provided by the curves which are re- 
produced in Figure 1. 

In Figure 1, the Curve (I) shows a 
part of the magnetization curve for a 
piece of magnetically matured alloy 
steel. This magnetization curve gives 
the relationship between the magnetic 
induction B and the magnetizing force 
H, as is well known to all students of 
electrical engineering. 

It will be observed that this curve 
has been taken for low values of the 


magnetizing force. 


The Curve (II) of Figure 1 shows the 
magnetization curve of the same speci- 
men immediately after it has been sub- 
jected to about 78 million reversals of a 
moderately intense magnetic field and 
then has been thoroughly demagnet- 
ized before testing. 

A comparison of the Curves (I) and 
(II) of Figure 1 is extremely interesting. 
It will be noticed that after the specimen 
has been subjected to a large number of 


reversals of a moderately intense field, 


the magnetization for a given value of 
the magnetizing force is greatly in- 
creased. 

The comparison of these two curves 
is more easily made by the aid of the 
following table, the data in which have 
been taken from the curves in Figure 1: 
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Measuring the capacity of the large static condensers in preparation for the surge of current 
which produces the intense magnetic field used in the experiments. 
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Reference to this ‘table shows that 
the magnetic induction given by Curve 
II reaches values which are as much as 
15 per cent higher than those given by 
Curve I. 

When the specimen had been left at 
rest for a few days after the Curve IT had 
been taken, the magnetization curve 
agreed closely with the Curve I. In 
other words, the condition of the speci- 
men represented by Curve II is a tem- 
porary one, and the magnetic state 
gradually reverts to that more stable 
condition represented by Curve I. 

The curves in Figure 1 refer to low 
values of the magnetizing force because 


the maximum intensity of the impressed 
magnetic field referred to in connection 
with Curve II was only moderately 
large and also because any electronic 
disturbance which might be expected 
to take place would be most likely to be 
evident at the lowest ranges of the 
magnetization curve. 

The experimental results obtained 
and detailed in the foregoing may pos- 
sibly be accounted for by assuming that 
it is the electrons in the outer orbits of 
the atom which have been disturbed by 
the intense magnetic fields. These 
electrons are the most’loosely held and 
consequently most easily disturbed. 
After the disturbing force has been re- 
moved, however, these displaced elec- 
trons gradually find their way back to 
their normal positions in the atomic 
“planetary system.” . 

When the magnetic solenoid, de- 
scribed in the previous article, breaks 
down because of an excessive current, 
the arc, at rupture, causes an explosion 
in the oil and the specimen thus becomes 
subject to a mechanical shock. This has 
the effect of lowering the magnetizability. 


As the intense magnetic fields are sub- 
sequently applied, the magnetizability 
improves and thus the effect of the 
mechanical shock becomes eliminated. 

In order to avoid this complication, 
the strength of current in the solenoid is 
now kept well below the value which 
causes rupture of the solenoid winding. 
This, of course, implies that the inten- 
sity of the magnetic fields is correspond- 
ingly reduced. The advantage thus 
obtained of freedom from complications 
which are due to mechanical shocks 
more than outweighs the disadvantage 
of a somewhat reduced magnetic field 
intensity. 

Whether the apparatus now in action 
is sufficiently powerful to produce a 
permanent rupture of the atomic struc- 
ture is a question which it is not yet pos- 
sible to answer. In the writer’s view 
however, the evidence points to the 
conclusion that the disruption of the 
atomic structure by the application of 
extremely intense magnetic fields is 
possible. 

And, if this is so, no one can foretell 
what the final results will be. 


R The New LC-Senior Power-pack 


In next month’s issue of Poputar Rapio—for November—will be 
published the complete constructional details of the LC-Senior power-pack, 
together with installation and operating data and also full instructions 

for operating the LC-27 receiver without batteries. 
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Before you accuse your neighbor of cluttering 
up the ether with squeals, be sure that you: 
are not yourself an unconscious offender. 
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ROAD HOG 


Don’t blame the regenerative receiver for all of the “blooping” that 
mars radio reception; there are other types of trouble-makers too. 


HE large and growing pack of radio 
` A fans is hot on the trail of the annoy- 
ing regenerative receiving set. — 

One can hardly pick up a radio mag- 
azine or the radio section of a news- 
paper these days, without finding at 
least a paragraph on the evils of 
“bloopers.” Usually the paragraph 
contains an inference that all the racket 
is caused by regenerative sets—and 
often winds up with the suggestion that 
“there should be a law” against them. 

. That inference and the heated re- 
marks that go with it are possibly justi- 
fied—but not to the extent that is 
usually indicated. 

‘There are other “bloopers” besides 
the regenerative sets—lots of them. 

Any badly neutralized neutrodyne 
may furnish a high grade of blooping, 
and so will a badly designed tuned- 
radio-frequency set—while a home-made 
“super” on an antenna (yes, they do 
that too) will spoil reception for a 
radius of miles, when it is feeling poorly. 
Some of them will radiate for 300 to 500 
feet from a loop, which is serious in 
acity. 

Admitting that the regenerative set 


For instance— 


is responsible for a share of the cat 
calls, it behooves the owner of one to 
reduce this annoyance to the minimum. 
The time may come when no set of any 
kind will be able to radiate, but until 
that time comes it is up to us, who 
believe in regeneration, to minimize the 
trouble as far as that is possible. 
Agreeing that blooping is the effect 
of over regeneration—to a point where 
the tube “spills over” into violent oscil- 
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A COMMON TROUBLE MAKER 


FiaureE 1: This circuit is one of those that 

squeal and produce interference to neighbors, 

af the coil T, is brought into too close relation 

with the coil, L2, thus causing the circuit to 
radiate oscillations. - 


lation, it would seem that the solution 
of the problem is to operate one’s set in 
such a manner that the tube never 
reaches the point where it spills over. 
By keeping the tickler far enough 
“out” at all times when tuning, ahd 
only bringing it up to the best operating 
point. after the station had been tuned 
in, this trouble may be avoided. ` 

' This has been difficult because the 


tickler mechanism has been more. or. 


less crude both in design and operation. 

We insist on absence of backlash and 
the highest ratio of vernier dials, we use 
verniers: on. rheostats and micrometer 
threads on variable grid-leaks to obtain 


smooth action, yet we continue to use 


ticklers, controlled by an inadequate 
knob, which wobble in and out of the 
field of the secondary about as smoothly 
as a springless truck on a cobblestone 


pavement—and with about the same 


resultant noise. 
The usual tickler arrangement is 


` shown in the schematic diagram in 


Figure 1. 

The two coils, L2 and T, are variable 
in relation to each other, and the coils 
may be the cylindrical pattern, with the 
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tickler on a rotor ball, revolving inside 
one end of the secondary form. Or 
they may be a pair of low-loss coils or a 
pair of spider-web coils arranged to vary 
by rotation. In most cases the rotation 


or movement is controlled by a shaft . 


and a small knob, which has its entire 


effective action within about 20 de- ` 


grees, making accurate adjustment dif- 
ficult and making spilling over, from 
too tight coupling, easy. Another fault 
of this scheme lics in the fact that a 
variation of the coupling often causes, 
or makes necessary, a change in the 
setting of the variable condenser across 
the secondary coil; thus altering the 
tuning. 

Figures 2 and 3 illustrate methods 
that have been in use for a long time 
(comparatively) and are known as the 
tuned plate system of feedback. | 

Figure 2 shows the plate circuit tuned 
by a variometer. É 


Figure 3 is another variation of the 


tuned-plate circuit, employing a coil 
with a variable condenser across it, in 
the plate circuit. The coil L4 and the 
condenser C3 should be of the same 


values in inductance and capacity ap- 


proximately as L2 and C1. A vernier 
dial may be used in this case to make 
the control still more smooth and ac- 
curate.. 

Figure 4 is a diagram of another 
circuit that controls regeneration with 
a variable condenser. The value of 
coil L4 in this arrangement should be 
from 14 to 24 of that coil L2, and the 
value of condenser C4 approximately 
that of condenser Cl. A _ radio-fre- 
quency choke coil of about 30 milli- 
henries is sometimes required as shown, 
for proper operation. This method is 


AN OTHER SQUEALING CIRCUIT 
Figure 2x1f the:variometer, L3, is turned 
too far ‘atound;, the circuit will radiate 

, squeals and howls. 


A HEARTY “HOWLER” 
Ficure 4: In this circuit the condenser, C4, 
controls regeneration and if it is set at too 

high a value squeals will be produced. 


very smooth in its action, and coil L4 
may be made in almost any shape, 
bunch-wound, spider-web, or a similar 
coil to L2. 

Figure 5 shows a distinct departure 
from the foregoing methods; it employs 
a tickler coil as in Figure 1, of the same 


- Inductance as the movable tickler in 


Figure 1, but it is stationary. It may 
be wound in a fixed position on the same 
form as L2, or it may be on a rotor in- 


EVEN MULTI-TUBE CIRCUITS MAY RADIATE 
Homemade, tuned-radio-frequency sels, unless they are properly neu~- 


tralized, may oscillate in one or more stages. 


If this is the‘case, this 


type of ‘circuit may be just as bad an offender as ihe simple one-tube. 
regenerative receiver, $ 
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A THIRD OFFENDER 


FIGURE 3: If the variable condenser, C3, is 
rotaled lo loo high a value, objectionable 
radiation will occur. 


A BETTER CONTROL OF 
REGENERATION 


FıGuRE 5: Regeneration is controlled by 
resistance, R1; if the maximum resistance 
is low enough, the circuit cannot howl. ` 


side of L2—but the rotor is fixed in 
position; it does not wabble. Regenera- 
tion is controlled by a variable high 
resistance shunted across the tickler 
coil, and indicated by R1 in the diagram. 

This resistance should be of a max- 
imum resistance of about 500 to 10,000 
ohms—the Royalty High Resistance 
Type C, the Bradleyohm No. 5, the 
Clarostat, the Centralab and other 
makes are well suited for this purpose. 
The employment of this arrangement 
means that instead of having about 20 
degrees movement of a knob to cover 
the entire range of possible regeneration 
one has one to three complete turns 
available and it is easy. to keep regenera». 
tion at the best point for the finest DX 
work without allowing the tube to 
oscillate or “spill.” 

Figure 6 shows a variation of the 
method of Figute 5 and m ay be found: 
preferable: by, ‘sore. | In this. case, the 


_, resistance is not in shunt. to the tickler 
coil, but. in. series with it.- THe. resist-- 


ance ‘should: be a variable one with a. 
range'from- 40,000 to 100,000 ohms, and'i 
it müst bè shunted with a fixed. condens- 
er in parallel’, of a value between. a 
and .001 mfd.. capacity as a by-pass. for: 
the radio. frequency’ current. (shown: as 
C5, Figure 4). 

Either one of these. two method; 
(Figures 5 and 6) ‘will give fine control’ 
of regeneration, -and in addition, they” 
enable one td obtain satisfactory repro- 
duction through control of. the output. 

(Continued on page 540) : 
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The ‘‘Pierce-Airo” Receiver 


POPULAR RADIO 


A fine quality of reproduction may be obtained with this set which consists of two stages of 
tuned-radio-frequency amplification, a vacuum-tube detector and three stages of resistance- 


coupled audio-frequency amplification. 


The receiver is tuned by means of a single control; 


variations in the tuned circuits are compensated for by a specially constructed multiple con- 
The audio amplifier is mounted beneath a sub-panel. 


denser. 


Popular Radio Circuits 


INSTALLMENT NO, 3 


Tue Parts THAT ARE RECOMMENDED FOR USE IN Tuts RECEIVER ARE— 


RFT1, RFT2 and RFT38—U.S.L. radio- 
frequency colls; 

VCl1, VC2 and VC3—U.S.L. compensated 
multiple straight-line-frequenecy con- 
denser unit; 

RCI, RC2 and RC8—Acrovox resisto- 
formers; 


VT1, VT2, VT3, VT4, VT5 and VT6— 
sockets (integral with U.S.L. sub- 
base); 

J—single-circuit jack; 

R1I—U,S.L. rheostat, type MR, 20 ohms; 

R2—U.S.L. rheostat, type MR, 10 ohms; 

R38—U.S.L. fixed resistance, 2 ohms; 
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GC—Aerovox grid condenser, .00025 mfd. 
GL—Aerovox grid-leak, 2 meg.; 
C—Aerovox by-pass condenser, .002 mid. 
S—filament switch; 

Kurz-Kash vernier dial; 

Binding posts (7 required); 
Composition panel and sub-panel, 
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<The Diamond of the Air’ Receiver 


This receiver contains one stage of radio-frequency amplification, a regenerative delector and 
three stages of resistance-coupled, audio-frequency amplification, with a power tube in the 
last stage. A good quality of reproduction and-adequate volume and selectivity are the oul- 
standing characteristics of this receiver. As an additional feature, the tuning unit is made 
so that it may be readily separated from the amplifier; this makes it casy to compare either 


part of the receiver with any other unit. 


} TuE Parts THAT ARE RECOMMENDED FOR USE IN THIS RECEIVER ARE— 


RFT—Bruno No. 99 RF antenna coupler; 

L1, L2 and L3—Bruno | three-circuit 
coupler; 

VCl1 and VC2—Bruno “Streamline” SLF 
condensers, .0005 mfd; 

AFT—Bruno audio - frequency trans- 

former, ratio 314 to 1; 

VT1, VT2, VT3, VT4 and VT5—Benjam- 
in sockets, type UX; 

GL—variable grid-leak; 


Cece ee grid condenser, .00025 

mfd.; 

Bator mica fixed condenser, .001 
mid.; i 

C2 and C3—Aerovox mica fixed con- 
densers, .25 mfd.; 

R1 and R2—Amperites, No. 1A; 

R3 and R4—Amperites, No. 112; 

R5, R6 and R8—General resistors, 
100,000 ohms.; 
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R7—General resistor, 250,000 ohms; 
S1—Bruno filament switch with pilot; 
S2—Bruno “A” switch; 
J1—double-circuit jack; 
J2—-single-circuit jack; 

W, X, Y and Z—binding-posts; 
Composition panel, 7 by 24 inches; 
Sub-base, 214 by 23 inches; 

Bruno brackets (2 required); 

Bruno vernier dials (3 required). 


4 


Page 524 POPULAR RADIO 


9:00PM. 9:30 | 10:0 
8:30 P.M, clad des 


THE TWO HOURS DURING THE DAY WHEN THE FARMER WANTS TO 
TUNE IN ON MARKET REPORTS 
One of the conclusive facts revealed by the nation-wide survey of the farmer audience is the 
time when the farmer wants his market news—at exactly 12:00 o'clock noon and at 7:30 in 
the evening. He wants them at the former hour in order to decide whether or not to carry his 
produce to market in the afternoon, and he wants them at the latter hour so that he may make 
his plans for the following morning. 


THE PROGRAM FEATURES THAT THE FARMER FAMILY FINDS 
MOST ENTERTAINING 
In the survey 7,616 individual expressions of opinion demonstrated that orchestral (or band) 
music is the most popular broadcast feature, followed by educational talks, weather reports 
and market reports. Other features than those shown above did not reveal sufficient interes! 
lo be charted. 
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J. C. Allen, Indiana 
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HIS SET INCREASES HIS INCOME ABOUT $500 A YEAR 
Not as a luxury but as a necessity—as a part of his farm equipment—does O. G. Kirkpat- 


rick of Frankfort, Indiana, regard his receiver. 


Market information which he receives from 


broadcast stations has increased his earnings many limes in excess of the original cost and 


upkeep of his radio equipment. 


Sets that Earn Incomes 


Many of the 1,000,000 up-to-date farmers who own radio receivers are finding 

out that radio is.reducing their farm wastes and increasing their cash returns. 

This article points out how the 5,500,000 farmers who are not yet equipped with 
radio may make a set pay for itself several times over each year. 


AST winter Harvey M. Anderson, a 

typical mid-west farmer, bought a, 
radio receiver and installed it in his 
farm house in Walnut, Illinois. 

A few weeks later, while listening in, 
Mr. Anderson picked up the voice of a 
speaker who was giving out a market 
report and who observed that “during 


the coming week the price of corn will 


goup.” 

It happened that the listener had on 
hand a considerable quantity of corn 
that he was intending to sell the follow- 
ing day at the prevailing market rates. 


But the advice of the speaker whose ` 


voice had so unexpectedly been intro- 
duced into the Illinois farmhouse caused 
Mr, Anderson to pause. He decided 
to hold his corn a few days. 
A week later Mr. Anderson sold his 
com at an advance of three cents a 
- bushel—representing a cash value many 


By H. R. KIBLER 


times in excess of the price that he paid 
for his radio apparatus. 

Since that time the receiving set has 
been established as a necessary item in 
the Anderson farm’s mechanical equip- 
ment. 

Mr. Anderson’s case is cited not be- 
cause it is exceptional but because it is 
becoming representative. Farmers are 
beginning—but only just beginning—to 
learn that the radio set has a distinctly 
utilitarian value that may be measured 
in dollars and cents. 

“We were about to sell our lambs at 
10 cents a pound, but we received the 
latest reports by radio that lamb was 
selling at 12 cents. So we made 2 cents 
a pound more”, reported George L. 
Reynolds, R.F.D. No. 4, of Moravia, 
New York. 

“Radio saved me money on my hay”, 
reported Mrs. P. Aldi, R.F.D. No. 3 of 


Canajoharie, New York. “I learned 
by radio that the New York market 
had gone up, so I held my hay a month 
and made $2.00 a ton more on it.” 

Instances. of this kind are being re- 
corded in increasing number. Radio is 
beginning to change the methods— 
particularly the marketing methods— 
of entire groups of farmers. 

This was the one outstanding dis- 
closure of a nation-wide survey recently 
conducted by the National Farm Radio 
Council.* | 


*The National Farm Radio Council is an agency 
created to provide a medium thro which various 
groups may co-operate in making radio of greatest 
use to the farmer. The Council was organized in 
1925 and is incorporated in the State of Illinois as 
a non-profit institution; among the groups that 
have co-operated in its development are the Ameri- 
can Farm Bureau Federation, the National Grange, 
the National Committee on Boys and Girls Club 
Work, the National Live’ Stock and Meat Board, 
the National Lumber Manufacturers Association, 
the Wholesale Grass Seed Dealers Association, the 
U. S. Department of Agriculture, the Federal 
Board for Vocational ucation, the National 
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In this survey an effort was made to 


find out what part radio was playing in 
the farmer’s daily life; what changes 
radio was making in the farmer’s social 
habits and to what uses the farmer was 
putting his receiving set. | 

In this nation-wide survey the in- 
vestigators gathered and tabulated 
44 550 individual expressions of opinion. 
They gathered this information in co- 
operation with fifteen farm publica- 
tions, 450 county agents, 200 boys’ and 
girls’ club leaders, 150 home demonstra- 
tion agents, the National Grange, the 
American Farm Bureau Federation, 
several hundred teachers of vocational 
agriculture, the deans of thirty-seven 


. colleges, and many radio stations. 


The importance of radio in the mark- 
eting of farm products stood out as the 
pre-eminent interest in radio on the 
farm. 

More than 46 percent of the replies 
gave specific examples of cash savings 
effected by the use of radio. 

Sheep herders in Colorado, hog 


' feeders in Iowa, corn raisers in Missouri, 


fruit men of New York, poultry men of 
Indiana, all contributed stories of dol- 
lars and cents saved through market 
reports. 
Ninety-five percent of the farmer 
radio-owners think of their radio set 
as a utility as well as an amusement 
device, this survey disclosed. And 
not only do they think of it as a medium 
of useful information about the market 
(and market reports alone are of suffi- 
cient interest to justify many farmers in 
equipping their farms with receiving 
sets), but also for the weather reports, 
particularly in truck and fruit territory 
and for educating the farmers to take 
protective measures which save hun- 
dreds of thousands of dollars a year. 
After they had established the fact 
that the farmer’s first interest in radio 
was based upon its dollar-and-cents 
value to him, the investigators next 
started out to learn at what time of the 
day the farmer wanted his programs. 
The tabulation of many thousands of 


replies left no doubt on this point. The - 


farmer wants his market reports ex- 
actly at 12:00 o’clock noon and at ex- 
actly 7:30 o’clock in the evening. In 
certain sections of the country a 9:00 
o’clock in the morning market report 
is desired. 

The significance of all these facts is 
this: 

The introduction of radio on the farm 
is making the farmer a business man. 

Radio is teaching him what business 


Association of Land Grant Colleges, Horse Associa- 
tion of America, the National Committee on the 
Relation of Electricity to Agriculture, the Farm 
Association (Fire Prevention), and other national 
groups of similar character. The program of the 
Council includes the making of area surveys, and 
of analyses of radio demand in the specific territory 
served by a broadcasting station, as well as the 
building of farm programs. President Coolidge 
is the Honorary Chairman of the Council. 
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men have long known—the importance 
of keeping in constant touch with the 
market, particularly with the prices of 
commodities in which he deals. Com- 
plicated machinery has been developed 
to supply this information to business 
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Sets That Earn Money 


To THE EDITOR oF PoruLaR RADIO: 
“I find the value of radio on the 
farm is unlimited; it would be impos- 
sible to estimate in dollars and cents 
my profits made by tis use. I sell 
my hogs by watching the market; also 
my cows. I plant my crops according 
to advice received from the speakers 
from the agricultural colleges; I figure 
the profits on my dairy by their cost- 
accounting plan, and even cover my 
garden when the radio warns me that 
a frost is due. My neighbors call in 
for this information, which I gladly 
give them.” 
—Nep B. THORNE, Kokomo, Ind. 


“T had planned marketing 36 hogs, 
averaging 200 pounds, on April 1, 
1925. Information from station 
WOS influenced me to sell on March | 
23, when I received $1.00 more per 


cwi. 
—L. V. Surron, Delhi, Iowa 


č 


“I hadacropof corn on hand ant I 
heard over the radio thal a large num- 
ber of cars had been received at 
Chicago. So I thought I had better 
sell, and I did. The next day corn 
dropped in price 10 centis on the 
hundred pounds.” 

—T. E. Proctor, Sidney, Ohio 


č 


“Radio reporied that hogs were due 
to drop in price in two days. 
shipped at once and saved $150.00.” 
—Marvin Drace, Keytesville, Mo. - 


č 


“Radio market reports have saved 
me money. I was selling 1,000 bush- 
els of wheat when the market declined, 
on opening, six cents. I sold before 
our local market changed, saving 
$60.00.” 

—I. G. GatLoway, Flaxville, Mont. 


č 


“Radio market reports recently 
made me money, as I learned when to 
pick and ship a lot of tomatoes when 
the price rose fora day.” ` 

—Wm. Rainey, Swedsboro, N. J. 
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men with the least loss of time: the 
ticker machine is familiar in every 
broker’s office. Yet with all this de- 
velopment of machinery for dissemin- 
ating market information, the farming 
interests—the largest industry in the 
United States, with a total capital- 
ization of $78,000,000,000 with an an- 
nual turnover of about $11,000,000,000, 
—has limped along through the years 


without any adequate equipment for 


keeping the farmers informed concern- 
ing the prevailing prices on farm prod- 
ucts. l 
Now the farming industry has found 
an instrument for filling this essentially 
practical need for quick information. 
But the value of radio to the farmer 
as a business man has not stopped there. 
Broadcast weather reports now enable 


_ him to direct his farm operations on a 


plane heretofore denied him, elimina- 
ting many of the hardships and much of 
the loss to which the farmer was former- 
ly exposed. The broadcasting of talks 
by farm experts as well as by leaders in 
the farming industry enable the farmer 
to keep in touch with men who can serve 
his interests, who can tell him of the 
new developments in industry, of new 
marketing devices, of new farm machin- 
ery, of new selling methods, of new 
production practices. 

In other words, radio is making avail- 
able to the farmer the advantages that 
the city business man enjoys from his 
Kiwanis, his Rotary, his Commercial 
and other club activities. It is even 
serving as an instrument through which 
farmers are holding mass meetings. The - 
first radio-farmer mass meeting was 
held last winter by the American Farm 
Bureau Federation; community groups 
in twelve states adjacent to Chicago 
assembled before loudspeakers. A spe- 
cial program, with the national officers 
participating, was broadcast from station 
KYW, Chicago. 

Actual returns from these local com- 
munity meetings showed that more- 
than 250,000 were in attendance at this 
single radio community meeting! 

But while the farmer is making valu- 
able use of his radio receiving set—mak- 
ing it a part of his farm equipment—he 
is not neglecting to enjoy with his city 
brother the entertainment value of his 
set. 

Orchestral and band selections stand 
first on the list of pure entertainment. 
A surprising number of farmers regis- 
tered objection to jazz. There was a 


- general demand for more Hawaiian and 


old-time music. | 

The broadcasting of vocal selections 
are not popular; the few farmers who 
have expressed a desire for vocal pro- 
grams are carefully discriminatory. 
Male quartettes are generally favored, 
while the soprano voice is generally 
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WHEN THE FARM AUDIENCE LISTENS IN 
This graph is based upon 34,784 individual expressions of opinion from farmers in 46 stales 
of the United States and one province in Canada. It shows fairly definitely when the pro- 
gram feature that is designed for the farm audience should ‘‘get on the air.” 


frowned upon among farm radio audi- 
ences. 

News bulletins and current events 
are features that are in general de- 
mand. 

Some interest is expressed in the 
broadcasting of plays. 3 

While there is some slight interest 
shown in church services, a goodly num- 
ber protested: against any broadcasting 


of church services at all, believing that 
such services can properly be held only 
within the four walls of a church build- 
ing. 

Farmers who enjoy listening to base- 
ball, basket-ball and foot-ball games 
are just about equal in number to those 
who do not enjoy this particular feature. 

The farm woman, the investigators 
disclosed, has her own particular inter- 


WEATHER 


PROGRAM FEATURES THAT HAVE “THE GREATEST UTILITY VALUE” 


ests in radio. About 50 percent of the 
farm women indicated that they tuned 
in regularly on Home Makers’ pro- 
grams. The New England housewives 
were the most inclined to listen in on 
the Home Makers’ Hour, with the 
Cornbelt farm women running a close 
second. 

After surveying the country to de- 

(Continued on page 542) 
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After asking the farmer what program features he found “most entertaining’ (see the graph 


are tabulated on the above graph. 


on page 524), the investigators asked in what ways he found radio most useful. The replies 
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A NEW MODEL OF THE B 


INSIDE INFORMATION ON 


= New Radio Receivers 


By S. GORDON TAYLOR 


Second Installment 


OSCH “AMBORADA” RECEIVER 


Figure 1: The external appearance of this new model has little in common with that of the 

ordinary set; the cabinet is essentially a fine piece of furniture with no suggestion of the mass 

of apparatus, wiring and power equipment that tt conceals. ` The small, plain tuning knob 
turns a drum that ts visible through an illuminated opening in the top of the cabinét. 


THE BOSCH “*AMBORADA;” THE GREBE “SYNCHROPHASE;” THE FREED-EISEMANN **800" 


This feature of the magazine is conducted for the information of radio fans who want to know 
about the newest models of good broadcast receivers—exclusive data was gathered at first hand by the 


technical staff of this magazine not only from the engineers and inventors who deve 
but also from tests made in the PoruLar RADIO my carpal itself. The receivers 


loped the sets 
that were de- 


scribed in the first installment of this series (in the September issue) are: The Radiola No. 28; the 
Fada, “8;” and the Stromberg-Carlgon “Treasure Chest” receiver. _ 


The New Model Bosch 
‘‘<Amborada”’ 


HEN a new radio receiver that 
makes use of an entirely new elec- 

trical circuit and that justifies the claims 
made for it in regard to tone quality, 
selectivity and volume, in actual opera- 
tion, is placed upon the market, , the 
broadcast listener is sure to be inter- 
ested. : | 
To get some first-hand information 
about the new Bosch ‘“‘Amborada” re- 
ceiver for Poputar Rapio, the author 
spent three days at Springfield, Mass., 


where the receivers are made. He went 
through the plant and studied the cir- 
cuit and tested out the receiver under 
all sorts of conditions and in varying 
locations. | i 

The exact details ofsthe circuit, which 


was developed by radio engineers of the | 


Bosch organization, cannot be divulged, 
but these are not essential to an under- 
standing of the general operation of the 
receiver. | l 

Seven tubes are used in the set, four 
of which are UX-201-a tubes that are 
employed in the four stages of perfectly 
matched and balanced radio-frequency 


amplification. One of the new UX-200-a 
tubes is used as a detector, and this is 
followed by two stages of transformer- 
coupled audio-frequency amplification, 
the first equipped with a UX-201-a tube 
and the other with a power tube of either 
the UX-171 or UX-112 type. 

This arrangement of amplifiers, to- 
gether with the high degree of ampli- 
makes the ‘‘Amborada” an extremely 
sensitive receiver. In fact, when com- 
parative tests were made between this 
receiver and a standard five-tube set of 

(Continued on page 570) 
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A NEW MODEI RECEIVER WITH FLEXIBLE CONTROL 


Figure 4: This new Grebe instrument may easily be tuned with one hand. It has two 
other controls, one for volume and the other for changing the quality of reproduction to suit 


the individual taste. 


The New Model Grebe Synchrophase Receiver 


HE first item that the average radio 

fan notices about a new radio re- 
ceiver is its physical appearance. In the 
case of the new Grebe Synchrophase he 
will be decidedly impressed by its de- 
sign. The rich, brown mahogany cab- 
inet with its mahoganite panel on 
which the edges of the horizontal tun- 
ing dials project through gold-plated 
bronze plates is entirely individual; it 
has become the hall-mark of the Grebe 
sets. 

In addition to the standard table 
mounting synchrophase receiver, the 
set is also made in console and high-boy 
models, all with the same distinctive 
panel arrangement. 

The next impression of the TA as 
the lid of the cabinet is raised and he 
sees the real' works of the receiver, is 
one of utter simplicity in construction. 
All of the instruments and wiring seem 
to have been put in the one logical place. 

The newest model Synchrophase re- 
ceiver includes all of the best features 
of the older models as well as many of 
the latest developments in receiver de- 
sign. The way in which they are ap- 
plied to this particular receiver is novel 
and highly practical in every instance. 

It has been found difficult, for in- 


‘stance, to construct a five-tube re- 


ceiver that may be operated entirely by 
means of a single control. 

In this set, the difficulty has been 
solved by a novel scheme that employs 
flexible coupling between the three 
tuning controls so that when the second 
(center) control is moved the other two 
move with it. This keeps the three 
circuits approximately in tune. Finer 
tuning may be accomplished by slight 
individual readjustments of the first 
and third tuning controls. 

When local stations are tuned in there 
is no need to readjust the tuning con- 


trols separately, unless the absolute .. 


maximum of volume and selectivity are 


desired. On distant stations, however, 


maximum volume may be necessary, 
and the three circuits should be individ- 
ually tuned after they have been 
brought to approximate adjustment as 
a group. . 

An exclusive Grebe innovation that 
is incorporated in this receiver is the 
double wavelength range scheme, 


through which the receiver is capable — 


of covering all wavelengths from 150 to 
550 meters, as compared with the 200 


- to 550 meter range of the ordinary Te- 


ceiver. 
The first obvious advantage of this 
scheme is that it permits recep- 


tion of experimental broadcasting 
stations operating between 150 and 200 
meters. There is another and more im- 
portant advantage, however; when the 
receiver is adjusted for its lower range 
(150 to 350 meters) the numerous 
broadcasting stations operating below 
300 meters are spread out on the tuning 
dial to such an extent that they are 
more readily tuned in without the ne- 
cessity for hair-line adjustment of the 
tuning controls. 

The advantage of this arrangement 
is perhaps better understood when it 
is remembered, that a hundred degree 
dial: ked. to dype a circuit from 200 to 
550 ancters: meats -that moving the dial 
onë: ea sdegree: varies ‘the wavelength 314 
mattrs,: onan, avelage. Figuring on the 
same ‘basis, . -oivé.dégree òf a dial used to 
tune: through: $a wävéband from 150 to 
350 meters would’céver: an average of 
only 2 meters. The tuning i in the latter 
case would therefore: be-only about half 
as critical. This is the case with the 
Grebe receiver on the low-wave sta- 
tions. 

On the high-wave range there is some 
of this advantage also. Inasmuch as 
the low-wave range covers up to 350 
meters, there is no necessity for the 

(Continued on page 677) 
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HEN the discriminating radio 

fan picks out a new receiver he 
wants to be sure to get a set that will 
meet his demands for good all-around 
reception with a minimum of trouble— 
that is, he wants it to give natural re- 
production, to have a reasonable degree 
of sensitivity, selectivity and volume 
and to operate as easily as possible. 
' The new model Freed-Eisemann 
“$00” recciver is a set that contains the 
features that this fan will demand of a 
radio receiver of the first class. 

It has an exceptional sensitivity that 
makes it possible to use either a loop or a 
-small indoor antenna; it has .a great 
“maximum” volume that may be 
brought down to any desired volume 


immediately by means of a convenient: 


control; and a fine, natural reproduction 
is obtained by means of a well-designed 
audio-frequency amplifier. 
The operation of the receiver is simple; 
it is tuned by a single control that has a 
scale which is calibrated directly in 
wavelengths; and a voltmeter is 
mounted on the front of the receiver 
= which is provided with a switching 
arrangement to make it easy to get an 
instantaneous check on the condition 
of the individual batteries at any time. 
The ‘‘800” receiver uses eight tubes - 
in all: four of the UX-201-a type, in the 
Pe radio-frequency amplifier 
stages, a detector tube (UX-20l-a or 
UX-200-a) and three tubes in the two 
stages of transformer-coupled audio- 
frequency amplification. These: last 
three tubes are of the UX-201-a type. 
| The second and third audio-frequency 
. amplifier tubes are connected in parallel 
and are thus capable of handling, with- 
out distortion, the great volume that is 
developed in the receiver. The same 
end may be attained by using’ a. power 
tube, such as the UX-171, in place of 
the seventh tube and leaving the eighth 
socket empty. 


The New Freed-Eisemann ‘800’ ‘Receiver 


The use of four stages of radio-fre- 
quency amplification is an achievement 
that was considered commercially im- 
possible a year ago. At that time great 
difficulty was encountered in obtaining 
a high efficiency per stage combined 
with stability, even in a two-stage 
radio-frequency amplifier. 
four stages, the efficiency per stage is 
as great as that which was obtained 
previously with fewer stages with the 
result that the over-all radio-frequency 
amplification is greatly increased. In 
addition, the amplifier is perfectly 
stable and cannot oscillate or radiate. 

The big problem in the development 
of the amplifier is the elimination of 
interaction between stages. Interstage 
coupling between coils, through the 
tubes and through the battery leads is 
the factor that had “to be eliminated. 
When only one or two stages of radio- 
frequency amplification are used, a 
partial elimination of this coupling i is all 


that is necessary. The usual practice » 


has been to eliminate just enough of it 
to prevent actual oscillation. 

Recent developments have demon- 
strated the practieability of eliminating 
this harmful céupling to such an extent 
that additional stages may be used with 
stable operation and great gains in sensi- 
tivity. This has not been a simple mat- 
ter by any means and in the case of the 
“900” receiver many months’ work was 


necessary before the proper solution . 


was found. 
The high iene of amplification that 


is obtained means extreme sensitivity ` 


that is practically uniform throughout 
the entire broadeast wavelength band. 

To attain this great sensitivity it was 
necessary to provide metallic shields, in 
the form of copper boxes, that complete- 
ly inclosed each individual radio-fre- 
quency amplifier stage. Additional 
shields were provided to isolate each 
tube and coil from the variable con- 


Now, with - 


| 
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densers, thus making a shield suithin a 
shield. Finally, to further isolate the 
parts and to prevent interstage coupling 
through the batteries, filters were placed 
between each stage and the batteries 
themselves. | 
The detector tube circuit required the 
same precautions as the preceding 
stages. In fact, greater care was re- 
quired here because of the proximity of 
the loop (the input to the radio-fre- 
quency amplifier) and the detector{ (the 
output of the radio-frequency | am- 


- plifier), which made the feed-back! ten- 


dency greatest at this point. 


(This 


extra shielding for the detector circuit. 
A partial idea of the sensitivity of this 
receiver may be obtained from the fol- 
lowing log of stations that were tuned 
in during a warm summer’s evening. 


A partial list of stations that were tuned in 
during the evening of June 26, in NewYork 
City using a Freed-Eisemann “300” Receiver. 


hicago, 
Chicago, Ill. 
Baltimore, Md. 
Newark, N owe 
Kene N. J. 


N. Y; C. 
Cleveland, O. 
Lansing, Mich. ; 
Atlantic City, Ni 
Atlantic City, N 
as 5 Ill. 

DÆ O$, 


Chics Ill. 
C, 


Datecite Mich. 
Moosehart, Ill. 
Chicago, iil. 
Schenectady, N. Y. 
Cleveland, O. 
Chicago, Ill. 2 
Newark, N. J. = 
Minneapolis, Minn. 
Atlanta, Ga j 
Cincinnati, O. 
S hicago, Ill. 

Y.C. 


Washiaston, D.C. 
N. Yi G, 


Philadelphia, Pa. 
Detroit, Mich. 
Omaha, Neb. 
St. Louis, Mo. 


In addition to great sensitivity, a 
multi-stage radio-frequency amplifier 
has the advantage of a high degree of 

(Continued on page 880) 


A VIEW OF THE WORKING UNITS WITH THE SHIELD TOPS REMOVED 
Figure 6: This view of the inner parts of the Freed-Eisemann “800” receiver shows the coils 

and condensers in their separate cans. Notice that the wiring is neatly cabled. The whole 
| unit is mounted on a sleel chassis. 


difficulty was overcome by providing . 
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HOW A FADING RECORD IS MADE 


Page 531 


This set-up includes a loop that picks up the signals from the distant transmitter and a cali- 


brated receiver that determines the signal strength of the wave at various intervals. 


The direc- 


tion of the wave is delermined by rotating the loop to find where the signals are loudest. 


WHY SIGNALS FAD 


The under surface of the Heaviside Layer is not smooth, like a 


mirror. 


On the contrary, the recent studies of Breit, Hurlburt and 


others in America and of Appleton, Smith-Rose and others in Eng- 
land, have shown that it is corrugated or billowed, like waves.on the 


sea or like an irregular cloud layer in the sky. 


The searching study of 


fading which Professor Bidwell describes in this article brings new sup- 
pou to these ideas.. Much fading, if not all of it, turns out to be due to 
these irregularities of the Heaviside Region. 


OR several years the U. §. Bureau 

of Standards has been accumulating 
data on fading and has been assisted by 
observers scattered over the country, 
particularly in the college and university 
laboratories. 

In a recent report on these co-opera- 
tive tests, some interesting correlations 
were pointed out, particularly with re- 
gard to the sunset effect or the changes 
occurring: in the transition from day- 


By CHARLES C. BIDWELL 


light to dark. About an hour before 
sunset there usually occurs a rise in the 
average intensity of radio signals, then 
a drop at sunset and a rise to a first 
maximum about an hour after sunset. 
During the night tle average intensity 
varies but shows its greatest value about 
two hours before sunrise. The sunrise 
effect is similar to the sunset effect but 
reversed. The amount of fluctuation is 
closely related to the average intensity. 


During the pre-sunset intensity rise, 
wide fluctuations in intensity occur, 
while just at sunset when the intensity 
has dropped, the fluctuations disappear. 
With the increase in night intensity, the 
fluctuations again increase, both in 
rapidity and amplitude. 

As a result of the widespread distribu- 
tion of observers over the country, the 
interesting discovery was made that 
fading does not increase continuously 
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FADING RECORDS FOR THREE DAYS 


Fiaure 1: These three sets of curves show the variations in the intensity 
f signal strength and in direclion for a given station (KDKA). The 
ata from which the curves were plotted were taken in the late afternoon 


and early evening of three different days. 


It should be noted that the 


intensity fluctuations are superimposed upon a gradually increasing 
intensily of signal strength as night comes on. 


with the distance, but that there are 
zones where the fading is less alternating 
with zones where the fading is greater. 
Thus a listener may hear a distant sta- 
tion much better than a nearer one, be- 
cause he is in a favorable zone for the 
distant station but in a zone of fading 
for the nearer one. 

In connection with a series of these 
tests a record of direction changes was 
obtained at Cornell University, supple- 
menting the intensity measurements. 
These are the only Jong continued direc- 


tion measurements taken simultaneous- 
ly with intensity measurements and re- 
peated over a series of tests. As the 
results, shown graphically, indicate 
rather striking correlations, it is of in- 
terest 10 explain how these data were 
obtained. 

For the purpose of the tests a continu- 
ous audible note or whistle was broad- 
east by either station KDKA or WGY 
beginning at 5 P.M. and lasting until 
the regular evening program, thus giving 
continuous broadcasting through the 


| 
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transition from daylight to dark. Di- 
rection measurements were obtained 
with a three-foot loop of twelve turns 
mounted with a protractor scale and 
pointer and connected to a four-tube 
regenerative receiving sct which per- 
mitted the use of a loudspeaker. After 
tuning to the desired station, the coil 
was rotated until the signal disappeared 
or was reduced to a minimum. Set- 
tings were obtained in this way every 
half minute, or every fifteen seconds 
when the fluctuations were very rapid. 
No special refinements were necessary 
as settings were usually sharp and cer- 
tain within one degree. With the regular 
broadeast program of music or voice, 
settings for minimum were much more 
difficult than with the earlier sustained 
note and it wasfound advisable to tune 
off slightly, or heterodyne with the 
carrier wave, thus bringing in a sus- 
tained beat note similar to the note 
directly broadcast earlier. The inten- 
sity could be adjusted by the regenera- 
tion so that the note would just disap- 
pear at the minimum setting. Read- 
ings once started were continued usually 
for four hours, beginning with broad 
daylight and extending through the 
sunset period and well into the night. 

Intensity measurements were made 
by means of a sensitive galvanometer 
connected to the output of a five-tube 
neutrodyne. The galvanometer pointer 
was made to play over a drum which 
was rotated by clockwork, winding up 
a strip of paper. Seconds were auto- 
matically recorded on the strip and in- 
tensity records obtained by following the 
pointer positions with a pen especially 
mounted to swing across the drum. To 
avoid interference the direction meas- 
urements were taken in the country 
about one mile from the station at which 
the intensity work was done. On two 
occasions an additional direction record 
was obtained by another observer at a 
third station four miles away. 

The records reduced to the same time 
scale are shown for five different days 
in Figures 1 and 4.* 

These plots show the gradual increase 
in the amplitude of the direction swings 
as one passes from daylight to dark and 
also the increase in intensity and in the 
intensity fluctuations over the same 
period. 

In Figure 1 it will be noted that the 
intensity fluctuations are superposed 
upon a gradually increasing intensity as 
night comes on. For the direction rec- 
ord the vertical scale gives protractor 
or compass readings, the direction of 
magnetic east being indicated on the 
chart. On the record for May 22nd, 
for example, the reading for the axis of 
the coil, when set for a minimum, was 


*Figures 1,2,4 are reproduced from Journal of The 
Franklin klin Institute, Val. 201, No. 1, 107-112, 1926. 
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HOW THE DIRECTION OF SIGNALS FROM ONE STATION 


VARIED IN AN EVENING 


Fiacure 2: The two upper curves, madı by two different investigators, were taken on the evening of 
August 14; they show how broadly the direction of signals varies over short periods of time. The 


bottom curve gives the variatio 


about 130° whereas when the axis 
pointed east and west its reading was 
about 158°. Thus the signals (see 
Figure 4) were coming from a direction 
about 28° south of west, which was the 
direction of Pittsburgh from Ithaca. 

There is no clear correspondence 
between the very rapid direction and 
intensity fluctuations. Indeed the di- 
rection changes are at times so rapid 
that it is impossible to follow all of them. 
The plots give, however, an indication 
of the amplitude of these changes. If 
average intensity and average direction 
over five minute intervals are plotted 
there then comes into view a striking 
correspondence between direction and 
intensity. These average values are 
shown in the wavy lines drawn through 
the plots. 

In the records of May 19th, 21st, 
22nd, and 25th, the curves correspond, 
crest to crest and trough to trough 
throughout, while in the records of May 
27th and Aug. 14th the correspondence 
is between crest and trough. The plots 
show a fading from maximum to mini- 
mum in a period of ten or fifteen min- 
utes definitely associated with a direc- 
tion shift of five or ten degrees to the 
north or south. 

We can only speculate as to the 
meaning of these corresponding inten- 
sity and direction of fluctuations. A 
disturbance leaves the wave presum- 
ably traveling with equal velocity in all 
directions above the earth’s surface. 


covers the same period of time. 


The portion of the wave which travels 
along the earth’s surface, however, is 


retarded by the greater refractive power 


of the lower atmosphere and is con- 
tinually bent toward the ground. The 
lower portion of the wave (the so-called 
ground wave), seems to be rather rapid- 
ly absorbed, for it persists only for a 
short distance from the transmitter. 
The upper portion is reflected back to 
the earth from the Heaviside layer. 
This is an ionized or electrically conduct- 
ing layer at a height which probably 
varies but is estimated at about 100 
miles above the earth’s surface. This 
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HOW THE LOOP WAS CALIBRATEC 


I'iaure 3: To determine the variation in 

the direction of the signals that were re- 

ceived at the observation station the loop was 

calibrated in degrees, as shown above. 

Settings were obtained every half minute, 

or every 15 seconds when the fluctuations 
were very rapid, 


ns in the intensity of signal strength for the same station; it 


ionization is probably due to the ab- 
sorption of the energy of the ultra- 
violet in the sun’s rays leading to the 
release of electrons from the molecules 
to which they are normally bound. 

In the daytime the whole atmosphere 
is thus to some extent ionized, or filled 
with negative electrons and positively. 
changed molecules or ions. The energy 
of an electric wave is quickly absorbed 
or converted to energy of oscillation of 
these charged particles and ultimately 
to heat. Thus poor daylight transmis- 
sion is explained. After sunset the 
slight ionization in the lower atmosphere 
quickly disappears owing to recombina- 
tion, but in the upper layers the condi- 
tion persists due to the rarity of the at- 
mosphere and the more complete ion- 
ization which must exist there. Radia- 
tion will be reflected from the lower sur- 
face of the ionized layer just as light is 
reflected from the surface of a different- 
ly refracting medium. 

At the distance of Ithaca from Pitts- 
burgh the ground wave has faded out, 
and we are dealing only with the re- 
flected wave. The intensity and direc- 
tion changes which we have been dis- 
cussing are therefore apparently asso- 
ciated with the varying level or the bil- 
lowing of the reflecting surface. 

Recent and conclusive evidence of the 
existence of the reflecting surface has 
been obtained by Dr. G. Breit of the De- 
partment of Terrestrial Magnetism of 

(Continued on page 538) 
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VELOCITY = Wave LENGTH x FREQUENCY 
FREQUENCY = VELOCITY 


WAVE LENGTH 


Curve showing reciprocal relation 


between frequency and wave oon 
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Wave Length in Meters 


500 


THE RELATIONSHIP BETWEEN WAVELENGTH 
AND FREQUENCY 
Ficure 1: From this curve it will be seen that a range of 25 kilo- 
cycles at the high frequencies covers only a small wavelength band, as 
shown at A. Al low frequencies the same frequency range covers a much 
greater wavelength band. 


ONG before the invention of the 

radio telegraph and radio telephone, 
scientists and engineers were conversant 
with the problems of sound and light. 
For many years each had been recog- 
nized as a vibratory phenomenon. 

In the study of sound, the vibrations of 
tuning forks were readily visualized and 
one could actually see the bass string of a 
musical instrument execute its back- 
and-forth motion. On the quantitative 
side, studies in sound were based on 
measuring a distance and also measur- 
ing a frequency. However, the term 
“frequency” became the more common 
term when thinking and speaking about 
sound phenomena, probably because 
the small number of vibrations per 
second could easily be imagined. 

In the study of light, however, which 
is an electromagnetic wave phenomenon 
of exactly the same nature as radio, the 


very high frequencies were not casilv 
visualized. Furthermore, quantitative 
studies in light were the result of meas- 
urements of distance or angle, and not 
of frequency. Differences in path which 
the light traveled were used to explain 
known phenomena of interference and 
diffraction. In these explanations the 
wavelength of light entered the geomet- 
rical drawings and not the frequency. 
Hence the term “wavelength” became 
the prevalent term in the study of 
light. 

In the early history of radio, as in the 
early history of most sciences, the qual- 
itative side received practically all the 
attention. Great interest and thrill in the 
fundamental visual and aural phenom- 
ena, together with the ease with which 
results could be obtained, precluded 
serious attention to the quantitative 
side. With the progress of radio and its 


POPULAR RADI 


Why the Standard of Wave" 


“Wavelengths” 


Do you know what these 
really mean, how they 
simple relationship that 
This article answers these 
that goes with it enables 
diately just what wave- 

given 


By J. O. PERRINE 


entrance of the engineering field, quan- 
titative measurements became neces- 
sary. 
distance nor frequency were factors 
actually measured, but rather a reson- 
ance and tuning phenomena was used, 
from which calculations for either wave- 
length or frequency could be made. In 
the phenomena of resonance and tun- 
ing, the concept of frequency was more 
satisfying to one’s imagination than the 
concept of wavelength. This consider- 
ation, together with the electrical en- 
gineers’ general aptitude and desire to 
talk about alternating currents in terms 
of frequency, made it an accepted 
term. 

In radio broadcasting sound waves 
and electromagnetic waves both are 
important factors. In talking about 
the voice, music, musical instruments 
and the ear, it was natural to usp the 
term “frequency.” 

On the other hand, the traditipn of 
wavelength in electromagnetic ppeno- 
mena persisted, so that, in ) 
radio, the term ‘ “wavelength” Was used. 
The question arose, therefore, to 
which term would be more generally 
acceptable. 

As has been pointed out, frequency 
and wavelength are both readily under- 
standable concepts and after repeated 
use each may be used with equal facility. 
To say that “one term is more scientific 
than the other” means nothing. A choice 


between them, therefore, must be found — 


in such considerations as the following: 


The sounds of speech and music cover | 


a range of frequencies extending from 
about 20 cycles per second to over 5,000 
cycles per second (5 kilocycles). When 
these frequencies are superposed on the 
radio carrier frequency the antenna no 
longer radiates a single frequency but a 
band of frequencies. 

For example: if the radio carrier fre- 
quency were 500,000 cycles (500 kilo- 
cycles), then during the transmitting of 
a program the frequencies radiated 
would extend from 495 kilocyeles, 
(500-5) known as the lower side band, to 


In these measurements neither _ 
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THE RELATIONSHIP BETWEEN WAVELENGTH 
AND FREQUENCY 
Ficure 1: From this curve it will be seen that a range of 25 kilo- 
cycles at the high frequencies covers only a small wavelength band, as 
shown at A. At low frequencies the same frequency range covers a much 
greater wavelength band. 


ONG before the invention of the 

radio telegraph and radio telephone, 
scientists and engineers were conversant 
with the problems of sound and light. 
For many years each had been recog- 
nized as a vibratory phenomenon. 

In the study of sound,the vibrations of 
tuning forks were readily visualized and 
one could actually see the bass string of a 
musical instrument execute its back- 
and-forth motion. On the quantitative 
side, studies in sound were based on 
measuring 2 distance and also measur- 
ing a frequency. However, the term 
“frequency” became the more common 
term when thinking and speaking about 
sound phenomena, probably because 


the smal] number of vibrations per — 


second could easily be imagined. 

In the study of light, however, which 
is an electromagnetic wave phenomenon 
of exactly the same nature as radio, the 


very high frequencies were not easily 
visualized. Furthermore, quantitative 
studies in light were the result of meas- 
urements of distance or angle, and not 
of frequency. Differences in path which 
the light traveled were used to explain 
known phenomena of interference and 
diffraction. In these explanations the 
wavelength of light entered the geomet- 
rical drawings and not the frequency. 
Hence the term “wavelength” became 
the prevalent term in the study of 
light. 

In the early history of radio, as in the 
early history of most sciences, the qual- 
itative side received practically all the 
attention. Great interest and thrill in the 
fundamental visual and aural phenom- 
ena, together with the ease with which 
results could be obtained, precluded 
serious attention to the quantitative 
side. With the progress of radio and its 
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entrance of the engineering field, quan- 
titative measurements became neces- 
sary. In these measurements neither 
distance nor frequency were factors 
actually measured, but rather a reson- 
ance and tuning phenomena was used, 
from which calculations for either wave- 
length or frequency could be made. In 
the phenomena of resonance and tun- 
ing, the concept of frequency was more 
satisfying to one’s imagination than the 
concept of wavelength. This consider- 
ation, together with the electrical en- 
gineers’ general aptitude and desire to 
talk about alternating currents in terms 
of frequency, made it an accepted 
term. 

In radio broadcasting sound waves 
and electromagnetic waves both are 
important factors. In talking about 
the voice, music, musical instruments 
and the ear, it was natural to use the 
term “frequency.” 

On the other hand, the tradition of 
wavelength in electromagnetic pheno- 
mena persisted, so that, in speaking of 
radio, the term “wavelength” was used. 
The question arose, therefore, as to 
which term would be more gencrally 
acceptable. 

As has been pointed out, frequency 
and wavelength are both readily under- 
standable concepts and after repeated 
use each may be used with equal facility. 
To say that “one term is more scientific 
than the other’’ means nothing. A choice 
between them, therefore, must be found 
in such considerations as the following: 

The sounds of speech and music cover 
a range of frequencies extending from 
about 20 cycles per second to over 5,000 
cycles per second (5 kilocycles). When 
these frequencies are superposed on the 
radio carrier frequency the antenna no 
longer radiates a single frequency but a 
band of frequencies. 

For example: if the radio carrier fre- 
quency were 500,000 cycles (500 kilo- 
cycles), then during the transmitting of 
a program the frequencies radiated 
would extend from 495  kilocycles, 
(500-5) known as the lower side band, to 
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HEAVY DUTY 
RADIOHM 


Simple Control 
of B-Battery 


Eliminator 


GET full efficiency from 

your “B” Battery 
Eliminator by installing a 
Centralab Heavy - Duty 
Radiohm. Full resistance 
variation with a single 
turn of knob, allowing 
panel marking for proper 
setting to provide various 
voltages. Tested and ap- 
proved by the Raytheon 


Laboratories. 


Resistance remains per- 
manent as adjusted (no 
carbon particles or discs), 
and remains same for any 
knob setting regardless of 
how often adjusted. Bush- 
ing and: shaft insulated 
to withstand 1500 volts 
Its smooth and noiseless 
operation will greatly im- 
prove your set. 


$2 at your dealer's or mailed direct on 
receipt of price. 


< CENTRAL RADIO 
LABORATORIES 


17 Keefe Ave., Milwaukee, Wis. 


Makers of a full line of variable resis- 
tances for-69 manufacturers of leading 
standard sets. 


All apparaius advertised in this magazine has been tested and a 
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Why Signals Fade 
(Continued bus page 533) 


m S 
’ 


mM 


w 
Mi m 


AN 


pii 


ANOTHER FADING RECORD FOR STATION KDKA 


Fıcure 4: The supplementary data on variations in direction and signal 
sirengih from this station were obtained in experiments made several 


days after those recorded in Figure 1. 


The direction experiments were 


taken at a station about a mile distant from the station at which the in- ° 


tensity measurements were taken in order to avoid interference. In 
cases where two direction measurements were made simultaneously, a 
third station, four miles distant from the first station, was used. 


the Carnegie Institute of Washington. 
An oscillograph record obtained on a 
rapidly moving photographic strip of 
500. cycle note showed two waves of 
the same frequency superposed but 
displaced, the displacement of the 


fainter wave corresponding to an in 
creased path of about 200 miles. Since 
the receiving station was only about 
seven miles from the transmitter the 
height of the reflecting layer thus ap: 
pears to be about 100 miles. _ 


Radio for ‘‘Telling the Future” 


In the previous number of Poputar Rapio Dr. E. E. Free told about} 

quack doctors who use radio terms to impress their palients; in-the 

neal article he will tell of the fakers who employ radio apparatus as part 
of the “come-on” for fleecing their eredulous victims. 


Now Owns a Radio 
Store 

“The Radio business is rushing 

just now. Building many Super 

Heterodynes, also doing installa- 

as à tion and repairing. To your 

aar E i E ES course I owe all my success in 


mi INA E g g ithe Radio profession.” A. J. 


Controls First Car by 
5 Radio 
B ‘I operate the portable broadcast- 
ing station in rear car, driving 
front car by Radio control. Will 
Sem operate this car from New York to 
eee  Frisco—13 months trip. Then we 
: take the car around the world—a 
} = S three years’ tour. I owe it all to ee 
Ommodt, Bowman, N. Dak. [ais you.” Leo Paul, New York City. | 


( i a i Ii F | a, 4 You Can DoWhat 
on O aee TheseMen Did! 
I Will Train You at Home 

tofillaBig Pay Radio Job 


Getinto the great new Big-pay Industry—Radio. If 
you’re earning a penny less than $50 a week, clip 
coupon now. Send for AMAZING FREE BOOK, 
“Rich Rewards in Radio.” Why go along at $25 or $35 


or $45 a week, when you could earn $50 to $250 in the same 
six days, as a Radio Expert? Hundreds of N. R. I. 
trained men are doing it—why can’tyou? TIltrain you just 
as I trained them—just as I trained the men whose letters 
you see on this page. Ill teach you quickly at home in 
A spare time to be a Radio Expert, and draw down big Be 


HERES WORK THAT IS 
___ ALMOST ROMANCE! 
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Given FREE of \ CRS 3, S50 to $250 a Week as 
Extra Cos- \U i a RADIO EXPERT 


All i - - z 
shown kaea. Sthen It’s the trained man, the Radio Expert, | aia 
who gets the big jobs of this profession— 


sent to all my students free of 
paying $75, $100, $200 a week and up. Free book 


extra ee paer short time 
special offer. p coupon now i : 
“find out all about this big un- gives all the facts. Every day N.R.I. trained 
equalled offer while you still have men are taking good places in the Radio field—men 
time to take advantage of it. This like you—men like those whose stories I show you 
training is intensely practical—these here. You can prepare just as they did by new prac- 
instruments help you do the practical , tical methods, learn right at home in your spare 
work. time. Lack of experience no drawback—common 
schooling all you need. Our tested clear methods 
make it easy for you. We guarantee to train you 


My Radio Training is AEON lth 
successfully. ig Free Book contains all the 
the ‘Famous Course proof. 


That Pays for Itself” ” (en erie: Clip Coupon Now 
Make more money quick when 5 eee | . for FREE BOOK 


you take up this practical course. Most amazing book on Radio 
= meaa ever written—full of facts and 


I show you how to in- 

crease your earnings almost pictures—tells all about the great Ra- 

from the start of your course dio field, how we prepare you and 

throngh practical pointers I help you start. You can do what 
others have done—GET THIS 


give you. 
Howard B. Luce of BOOK. Send coupon today—no 
obligation. 


Friedens, Pa., made $320 in 7 J. E. Smith, Pres. 


weeks during his spare time. NATIONAL RADIO 
D. H. Suitt of Newport, Ark., writes INSTITUTE 
“While taking the course I earned in Dept. MT-8 
spare time work approximately $900.” . Washington, D. C, 
Earl Wright of Omaha reports making 
$400 m a short time while taking his course 
—working at Radio in his spare time only! 
Sylvester Senso, 207 Elm St., Kaukana, Wis., ~ 
made $500. These records not unusual—these BN ee aeRO ie ee 
men are a few of hundreds. es D lay F 
And when you graduate, my big Free rr E 
Employment Department helps you get the job. nan r aer nen enat AELE E ; 
You get just the same preparation and assistance 
toward success we gave C.C. Gielow, Chief Operator 
of the Great Lakes Radio Telegraph Co., E. W. Novy, 
Chief Operator of Station WRNY, Erle Chambers, 
Radio Engineer for Stewart-Warner, J. E. Fetzer, 
Chief Engineer of Station WEMC. The National Radio 
Institute, established 1914, today offers you the same 
opportunity these men had undera bond that guarantees 
you full satisfaction or money refunded. It’s your big 
chance to get into the great Radio field—mail coupon TO- 
DAY for my big Free Book and proof! 
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Kimball With WMAQ 


i\\ money for the easiest and most fascinating work in the vy 


Chief Engineer 
Station WEMC 


“Please communicate with my 
two junior operators here who 
want to increase their knowle 
edge of Radio. Being a grade 
uate of your course I Eee 
they could do nothing better 
for themselves than study it 
for it is the way to success 
in this profession.” John E, 
Fetzer, Chief Engineer, Sta» 
tion WEMC, Berrien Springs, 
Michigan, 


OO ee 


Photo shows Graduate E. 
F. Spadoni in his own 
Radio store at Chicago, 
Ill. “Your course gets 


$70 in one Day 
for T. M. Wilcox 


“T am in business for my- 
self and recently made 
$70 in one day, 1 was an 
electrician of rich experi- 
ence and Was occupying a 

endid position as tele- 
phone superintendent 
when I enrolled with your 
course believing it would 
open up greater oppor- 
tunities—have not been 


> 


S NOW 


J. E. Smith, President 
NATIONAL RADIO INSTITUTE 
Dept. MT-8, Washington, D. C. 

Dear Mr. Smith: Without obligating me in 
anyway, send me your free book “Rich Re- 
wards in Radio” and all information about your 
practical, home-study Radio course. 
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Promoted to Big Job 


Chicago a “Just been made Sales Mana- /& 
Gai ‘Accepted a position with thei ger of this Radio firm—re- Qg 
#1 Chicago Daily News Station WM-Ẹ a ceived a á good increase Name........ Se Age....... e 

MGi AQ. My income practically dou-} PAY WSL DALON DC esenY 

se have been getting salary 

É bled, thanks to your fine course. I E which in 3 months en- &p StreetAadres 

$ handle all consultation also do op- abled me to purchasea & ree ESS... eesronrererppopeeto yy ORO BTOEG 

erating.” Keith Kimball, Station $% ee new car..”’ R. Jones 


WMAQ, Chicago, Ill. Bay City Mich, 
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Mica Condensers 


in the | 


Stromberg-Carlson 


RECEIVER 


Re enthusiasts sat up and 
listened when the opportunity 
came to hear the Stromiberg-Carlson 


receiver. That firm's name means 
quality. Their set won a leading place: 


immediately in a market that seemed 
over crowded with good makes. No 
claims are made of revolutionary ideas 
in new circuits, but every part is made 
with scientific precision. The Strom- 
berg-Carlson is a striking example of 
-the importance of balanced accuracy 
in radio building. 

Sangamo Mica Condensers are used 
in the Stromberg-Carlson because they 
are permanently accurate. Sangamo 

-condensers are solidly molded in 


bakelite. All edges are sealed tight; no — 


moisture can creep in to change the 
capacity. Their accuracy is guaranteed 
to be within 10 per cent and to re- 
main unchanged. Distinctive in ap- 
pearance, too; completely enclosed in 
velvet-smooth brown bakelite; all 
corners rounded to prevent chipping; 
reinforcing ribs for mechanical 
strength. 


Experiment with “world-beater™ circuits if 
you will—but. remember that accurate San- 
gamo Mica Condensers will improve the tone 
and range of any set. You can fit your set ex- 
actly—there are 34 capacities to choose from. 


Tried SANGAMO 
BY-PASS CONDENSERS? 


Theystand the surgeswithout 
breaking down. 


Sangamo Electric Compan 
6332-8 Springfield, Illinois 
RADIO DIVISION, 50 Church Street, New York 


SALES OFFICES—PRINCIPAL CITIES 


For Canada—Sangamo Electric Co. of Canada, 
Ltd., Toronto. For Pe aca en Sangamo 


- Co.,Ponders End, Middlesex, Eng. For Far 


East—Ashida Engineering Co., Osaka, Japan. 
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TROUBLE TO OTHER LISTENERS 
If the oscillator is coupled too closely to the input circuit or if an out- 
door antenna is used, the oscillations set up by this receiver may be 
_ radiated-into the antenna and may cause serious trouble. 


Also either one of :these two arrange- 
ments may be installed in a set without 
any serious change; it is necessary only 
to fix the moving tickler coil in a sta- 
tionary position, locate the variable re- 


sistance in a convenient place on the 


panel, and carry out the tickler con- 
nections as shown, to include the re- 
sistance, either in parallel or series with 
the tickler coil. Change of setting of 
the variable resistance has little effect 
on the position of the other dials in the 
set. This is the simplest method of 
converting a circuit into a smooth hand- 
ling receiver, as it includes no major 
changes of any sort. 

Figure 7 illustrates a newer method, 
but one that works satisfactorily not 
only in control of regeneration but also 
in control of volume, as it will furnish 
a smooth graduation of output from a 
maximum down to a faint whisper. In 
this diagram, L2 is the usual secondary 
coil and T is the usual tickler coil which 
is in stationary inductive’ relation with 
L2. The tickler T is connected in the 
usual manner, one ‘end ‘to the plate and 
the other is the output (to phones or 
primary of the audio-frequency trans- 
former). A third coil, L6, located be- 
tween L2 and T, on the same form, 
consists of one turn of loop wire and 
is shunted by a Bradleystat—the type 
that is used as a rheostat. No other 
connections are made to this single 
turn or to the Bradleystat; they are a 
separate circuit, all by themselves. In 
operation this is an -absorption circuit 
somewhat similar to that used in the 
4-circuit tuner of which the effect is 
variable, through the increase or de- 
crease of the resistance in the circuit. 
When the Bradleystat is set at a point 
of maximum resistance, the circuit is 
open and has no effect, on the transfer 
of energy back and forth between the 
secondary and tickler coils—but when 


_ the Bradleystat is “screwed in” to the 


point of minimum resistance the circuit 
is closed, and in this condition will ab- 
sorb a large proportion of the energy, 
due to the inductive relation between 
the coils L2, L6, and T. A variation 
of the amount of resistance directly 
affects the amount of energy absorbed 
—which in turn, affects the amount of 
regeneration in the circuit. 


A VARIATION OF THE CONTROL 
SHOWN IN FIGURE 5 


Ficure 6: The series resistance and shunt 

capacity, shown at R2 and C5, may improve 

control although the resistance, R2, must 

have a high enough minimum resistance to 
prevent actual oscillation. 


a a a 
A THIRD RESISTANCE CONTROL 


Ticure 7: By the use of an absorplion coil, 
shown at L6, and a series resistance, shown 
at R3, regeneration may be controlled with- 
out allowing the set to oscillate. The re- 
sistance al R3, however, should be low 
cnough al its maximum to keep the circuit 
from ever.breaking into oscillation. 
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“Friction-drive™, in place of 

? gears, gives the celebrated 
| MARCO dial its instant re- 
sponse, its complete freedom 
from backlash. Improved 


“friction-drive characterizes ¢ MATES EU Le Wu I S i i Aa, Section of 

| this new marco illuminated ! $ hd cle a panel— 
aon two--thirds 

Ol. actual size 
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MAR-CO 
dials in 
use today 


-= 


micrometer tuning—illuminated! 


Touch the tuning knob— instantly 
you feel a swift and.sure response. 
Hair-splitting micrometer tuning 
brings out the best that’s in your 
set. Positive, gearless friction- 
drive banishes “backlash” forever. 


Then turn the switch above the 
window~a soft radiance shines 
through the large quickly-readable 
numerals. Skillful tuning becomes 
still easier; while the panel of your 
set glows with fascinating beauty. 


The new set you build, or your 
present receiver, may be equipped 
with marco tuning. The tem- 
plate packed with each illuminated 
control reduces the installation 
to a fool-proof 10 minutes’ diver- 
sion. Fits any standard condenser. 


Scales read o to 100, or 100 to O, as pre 
ferred. Price $3.50 each, including template 
and special Mazda bulb, which operates on 
regular “A” battery or separate “C” battery. 
Martin-Copeland Co., Providence, R. I. 
Send for booklet. 


OCKADAY'S new L. C. 27, 


receiver combines micrometer 


ete 


{D} Adjustable 


Bezel for panel 
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accuracy with simplified control 
and handsome panel layout, through 
the use of MARCO tuning instru- 
ments: the illuminated 
control and 2 MARCO 
rheostat dials, 
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THE TUBE WITH THE SENSIBLE GUARANTEE 


eones 
SUMMU 
Cs 


Vibrationless 
Uniform 
and good 


ALL TYPES AT 
PUBLIC DEMAND PRICES 


SX 201 A.........$2.00 
SX 199............ 2.25 
SV 199 small...... 2.25 
SV 199 large...... 2.25 
SX 112............ 5.00 
SX 120............ 2.50 
SX HiMu......... 3.00. 


‘SUPERTHEON Half.. 4.00 


SUPERTHEON Full.. 5.00 


In Canada slightly 
higher . 


4 
ste 
MSA 
ns A ) 
hi [urre a a 
‘ "a =A 
e i =i = 
[à 
"9 


All tubes look alike more or 
less—they are easily dis- 
qualified in handling. 


You are told ‘‘this’’ is bet- 
ter or ‘“‘that’’ is better— 
Perhaps it is true—Perhaps 
not. 


Supertrons are 
different 


You see a re-enforced in- 
terior construction. 


You see the most expensive 
and best material —Isol- 
antite. 


You see DEFINITE 
QUALITY. ) 


You are told Supertron is 


the best—it’s truth—Ji’s 
Visible Truth. 


Guaranteed by 
Serial Number 


SUPERTRON MFG. CO., Inc. 
HOBOKEN, N.J. 


Branch Ofice—30 N. Dearborn Ste Chicage 
Ezport Dept.—880 Broadway, New Yerk City 


SUPERTRON 


A SERIAL NUMBER GUARANTEE 
The Foremost Independent Tube In America 
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In the case of winding coils for the 
particular purposes suggested by figures 
5, 6, and 7 it should be remembered 
that in all cases the value of the new 
L2 coils should be the same as that pre- 
viously used, in order to tune properly 
with the variable condenser, C1. Ce 
primary coil, L1, should have approx- 
imately one-third as many turns as L2 
and the tickler coil, T, should have 
about three-eighths as many tums as 
L2. In the matter of spacing stationary 
tickler coils, wound on the same form 
as the secondary, a good average: dis- 
tance of 3/16 of an inch. 

Any one of the methods shown in 
Figures 5, 6 and 7 will do a great deal 
toward making the handling of regen- 
eration in the regenerative set easier. 


Sets That Earn Incomes 
(Continued from page 527) 
termine the farmers’ interest in radio, 
the investigators turned their efforts 
to find out the hour at which the farmer 

listens in. 

The result of the time survey in- 
dicated that the maximum farm audi- 
ence is on the air between 8:00 and 8:30 
in the evening. Starting at 6:30 P.M. 
the audience rapidly increases up to 
8:00 o’clock. Somewhere between 8:00 
and 8:30 P.M. begins a sharp decline. 

The size of the noon farm radio a--di- 
ence furnished one of the surprises of the 
survey. A little more than 60 percent 
of the farm radio owners are on the air 
at 12 o’clock noon. In some states, 
notably Illinois, Kansas, Pennsylvania 


and New York, the noon audience ap- 


proaches 75 percent. | 

Very few farm folks listen to radio 
programs before noon; the average 
morning audience runs less than one- 
tenth of the total. However, in a few 
instances the results depart from this 
average; in Illinois, Indiana, Iowa, 
Minnesota and New York, the audience 
before noon averaged around 30 per- 
cent. In these states a 9:00 A.M. 
market report apparently draws a fair 
audience. 

The survey disclosed very little, if 
any, interest in afternoon programs. 

The farmer wants something more 
from his receiving set than mere amuse- 
ment. He wants cash dividends from 
it. 

He wants his receiving set to “bring 
him information that will help hin to 
raise better crops and better stock, to 
get better prices, to fertilize his soil to 
better advantage, to make a better 
business of his farming. 

He knows that there are many sources 
of this information. As these sources 
increase their efforts to furnish informa- 
tion through the farmer’s receiving set, 
just that fast will the farmer encourage 
his neighbor to purchase a receiving set 
and just that fast will the 6,500,000 
farm homes of America be equipped: 


-with radio receivers. 
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Tube Set 


Sinole Dial Radio 


rr 7 en — | 


oath ’ ma eo > 
er? lelrodyne ~t Q 
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SINGLE Ding 
Serea tte re 


E Retail Price 
a EA ONLY ONE DIAL TO TUNE $75 


wt 
1, Wonderful offer direct from the factory! Completely Assembled 
DH A perfect working, single dial control, 7 tube receiver. And just to prove our claims, we will Big Discounts 


x ship it to your home for 30 days’ free trial. Test it under all conditions. Test it for distance, vol- 
x ume and tonal quality — and if you are not convinced that it is the best single dial set you ever 
! heard, return it to the factory. We don’t want your money unless you are completely satisfied. 


A R MN TBR B! TTT! ar M etr odyne Super Seven Radio 


t «BIG PROFITS 

20 AGENTS AND DEALERS i ; , 
+Our Agents and Dealers make big money A single dial control, 7 tube, tuned Easiest set to operate. Only one small 
‘selling Metrodyne Sets. You can work all radio frequency set. Approved by knob tunes in all stations. The dial is electric- 
4402 part time. Demonstrate the superiority America’s leading radio engineers. Designed lly lighted so that you can log stations in the 
and built by radio experts. Only the highest ae The ae isdn era the Na: 
. ° ion from a faint whisper to thunderous volume, 
ea ae ve paras Ten ate elie 1,000 to 3,000 miles on loud speaker! The Met- 


to Agentsand Dealers 


a7 


of Metrodynes right in your home. Metro- 
rodyne Super-Seven is a beautiful and efficient 


, dyne-Radios have no competition. Lowest 
t wholesale prices. Demonstrating set on 30 
genuine Bakelite panel, nickeled piano receiver, and we are so sure that you will be 
hinge and cover support. All exposed metal delighted with it, that we make this liberal 


giday? free trial. Greatest money-making 
parts are beautifully finished in 24-k gold. se days? free trial offer.-You to be the judge. 


:s0pportunity. Send coupon below—or a let- 
tet for our agent’s proposition. 
) 


_ A T a O a a 


|! I A O T 


i“ 


oS: 
’ 


if Mail COUPON Below! 
i Let us send you proof of 

51! Metrodyne quality 

as Fe eek er d Tia aree E 


©. J. Walker, Mariposa, Calif., writes: “Received my Metro- 
4 ; x ta : As dyne Single Dial set O. K. I believe that these one-dial sets 
ts re ‘fe 5 = "3B, are going to be excellent sellers. I had no trouble in t 
Sie: ESNS a 2 ey yr NS in stations enough to satisfy anyone, so you will please 
it at O : me another set.’ . 
Roy Bloch, San Francisco, Calif., writes: “Vegy often we 
Y the Hawaiia = 


from station to station— by means of the little tuning-knob 
which operates the electrically-lighted dial. The Metrodyne 
Single Dial Set is much easier to operate than any radio set 
I’ve ever scen.” 

We will send you hundreds of similar letters from own- 
ers who acclaim the Metrodyne as the greatest radio 
set in the world. A postal, letter or the coupon brings 
complete information, testimonials, wholesale prices, 
and our liberal 30 days’ free trial effer. 


‘Jetrodyne Super-Six 


„Aher triumph in radio. Here’s the new 1927 model Metro- 
"26 tube long distance tuned radio frequency receiving set. Ap- 


r 


mtd by leading radio engineers of America. Highest grade low 


RETAIL PRICE 


\ Completely f) 
I, 


g Parts, completely assembled in a beautiful walnut cabinet. ee COMPANY 

“to operate. Dials easily logged. Tune in your favorite station Chicos illinois Ve., Dept. 137 

. mtly on same dial readings every time. No guessing. ® 

reir, of Cat, elds ern ne Chcage broadening stations "ad aa tel paseacausa aad Mlsaesdpae Gas 
se out-of-to . including New end me full particulars about Metrodyne 6 tu 

eis Francisco, on my, Joud speaker horn, very loud and clear, as and 7 tube sets and your 39 days’ ; 


or send a postal or letter.Get our 


7 are one of the pioneers of radio. The success of Metro- Ded Giice ehh ains a racie 


: 3 sets is due to our liberal 30 days’ free trial offer, Save Money. 
wh gives you the opportunity of trying before buying. 


JETRO ELECTRIC COMPANY 


‘'ba-72 N. California Ave. « Dept. 137 - Chicago, Ilinois 


Name - 


Address 
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If you are interested _in_AGENT’S prop) 
osition, placeian “X” in the square mp 
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[ocr POSIT OOO] ‘Wavelengths’ ’ to ʻ ‘Frequencies” 
| Continued 535 
Absolutely s ( ontinue o page ) 


NOISELESS 


Permanently Accurate— 


Dependable / 


ETAL long has been recog- 
nized as the best of electrical 
conductors. The Lynch Metallized 
Resistor gives conductive, non- 


A MODULATED RADIO -FREQUENCY WAVE 


; A i Figure 3: A diagrammatic picture of a radio wave that has been modu- 
arcing resistance that means lated by a voice frequency. Such a modulated broadcast wave would 
absolutely silent operation, per- be liable to take up a frequency band of about 10 kilocycles. 


manent accuracy, dependability. can be uniformly stated without am- Philadelphia, in September, 1924, Prof. 


Leading engineers, test laboratories | biguity in terms of frequency regardless A.A. Michelson of the University of 
and experimenters have found that this | of the frequency of the carrier waves, Chicago, long famed for his accurate 
rie Lopes gs Sacer si bes while they cannot be uniformly stated measurement of the velocity of light, 
pavancadn its fiel d as did the pias rey in terms of wavelength. announced that the most accurate value 
lamp over the old carbon bulb. If your The above commentary 1s apropos to date is 299,820,000 meters per sec- 
dealer cannot supply you, we will ship | to the recent announcement of the ond. Usually as a matter of easy mem- 
postpaid—same day order is received. Department of Commerce regarding ory and easy arithmetic, the velocity of 

í i changes in allocation of frequencies and light is given as 300,000,000 meters 

Dealers —Write us! . wavelengths: In some cases a new fre- ` per second; written sometimes 3 x 10° 
ARTHUR H. LYNCH, Inc. quency has been given to certain exist- meters per second. Formerly, this 
Manufacturers of Radio Devices ing stations, but in other cases the fre- velocity of 300,000,000 meters per sec- 

Fisk Bldg., Broadway & 57th Street quency assignment has not been ond has been divided by the number of 
New York, N.Y. | changed. In these latter cases there cycles per second -to give the wave- 


Wave” have been slight changes in wavelengths length. 

QS about which there has been consider- WEAF is one of those stations for 
able questioning on the part of the which a slight change in wavelength} 1 has 
radio enthusiast. _ been announced, based on Michelson’s 


As has been pointed out, wavelength latest value of: the velocity of light. In 
equals the velocity divided by the fre- calculating the old wavelength of 
quency. ‘The actual wavelength of a -WEAF, 300,000,000 meters per second 
radio wave is seldom if ever measured, was divided _by its carrier frequency, | 
but is an incidental and secondary mat- 610 kilocycles, to give a wavelength of 

ter, dependent entirely on frequency 491.97 meters, or 492. However, using 
and velocity. Therefore, if a more ac- the more accurate value for the velocity, 
curate measurement of velocity is made announced by Professor Michelson, one 
the wavelength will, in turn, be effected. should divide 299,820,000 by 610 to . 
The change is purely one of engineering give a moe of 491.47 meters, or 
‘calculation and has been prompted by 491.5: 


WARRANTED 
Resistor 


Many years of research 
and experiment to de- 
velop a silent, accurate, 
YE aepene able teed resistor 
resulted in Lyncu—the 
Warranted Metallized 
Resistor. It comprises a 
concentrated metallized 
deposit but one-thou- 
sandth of an inch thick 
upon a glass core and 
sealed forever within a 


. ae tube. the recently announced new value for It is noted that the frequency settings 
ety euso of is bai the velocity of light, that is, the veloc- on the dial are exactly the same as the 
acn Te makea it poeb ity of radio waves. wavelength settings whether thé terms 


Because the fixed 
resistor is small - 
in size, do not 
underestimate its 
vital importance. 


buile product upon an 
iron-clad money-back 
guarantee. 


Arthur H. Lyach 


In an address given at the Centennial of frequency or the terms of wavelength 
celebration of the F Franklin Institute at are used in calculation. 


FIXED RESISTOR 


o 
Inc. 
NEW YORK NY. 
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PRICES:— 


-25 to 10 Megohms 50 
above .01 to .24 ‘ 75 Single Mounting 035 
001 to .01 “ $1.00 Double.“ 50 


‘Tuternationst uae 


A NOVEL METHOD OF FIGHTING I FIRE BY RADIO 
F R . ~ The fire department in Vienna has been experimenting with radio in- 
XED ESISTORS ` gtallations on its “hurry call” motor cars, with the Purp of keeping 
its offices in commun ealon with the central office ere ts one of 
the experimental installations, 
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Majestic Super-B Current Supply 


Sapacity 1 to 12 tubes, including the use of 135-150 
it power tubes. Complete with switch to con- 
l current from light socket. 


i a i ee 
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3RIGSBY-GRUNOW-HINDS CO. 


062 Armitage Avenue 


Alla 
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No Filament to Burn Out 


All the Majestic ‘‘B’? Current Supply units are 
Manufactured complete in our factory and are 
cqui with the famous Raytheon Tube. (E 
by numerous radio engineers and editors) 
Which is a non-filament tube with full wave recti- 
ication, no acids or back surge. 
ajestic B” on the Oscillograph demonstrate 
tħat all A-C hum is entirely eliminated. 


Majestic Standard-B Current Supply 


Especially adapted for sets having not more than 
seven 201-A tubes, or six 201-A plus onc 135-150 
mlt power tube. Popul 
et. Improves tone—betters reception. 


@eeeaseseeee eee e eee he eee eee eee seworeeeeeeeee 


arly priced for the average 


Give that set of yours the power it needs—power for any varia- 
tion in tone. Then you’ll have a new appreciation of radio. 
You will have one delightful program after another—summer 
evenings—winter evenings—All the Time! 


That’s when your set is equipped with Majestic ‘‘B’’ Current 
Supply. Your set seems Alive with marvelous energy. You 
sense a new joy in radio. 


Reliable, invarying power at an average cost of about one- 
tenth cent an hour! Economical, Powerful—Lasts as long as 
any Receiver. Fully guaranteed. 


Majestic B’Gurrent Supp 
delivers pure direct current-From your light socket | 


You at last forget its mechanics, for a simple switch releases 
all the power you need for any program. Power—clean— 
constant—abundant! Power that instantly reponds to high 
soprano, and as easily brings you the full resonance of an 
orchestration! They attach direct to your light socket saving 
you constant bother and attention. 


Their. low purchase cost and the savings they bring to you 
make them an investment that soon is repaid. Don’t delay— 
see your dealer at once or write for free literature. 


DEALERS: If you are not yet equipped to get your share of the 
Majestic business, see your jobber-or:write direct giving us his 
name. à p Poda eS 


New York Show—Booth No. 10—Section ‘“‘B” 
Chicago Show—Booth No. 6—Section “‘F”’ 


Chicago, Ill. 
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ELKAY 


«TRACE MARK P 


TUBE 
EQUALIZOR 


i inates 
1 Rheostats 


Elkay Equalizors’ re- 
-place variable rheo- 
"| stats, delivering correct 
voltage toany type of 
tube automatically. To 
use any combination 
of tubes in same set, 
merely insert correct 
value of Equalizor; 
there is one for 
every tube made. 
Before building your 
set, write for folder, 
to The 


Langbein-Kaufman 
1} Radio Co. (Dept. P) 
ra 62 Franklin St. 
New Haven, Conn. 
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-—~a tinned, copper bus bar wire 
with non-inflammable “spaghetti”? 
covering, for hook-ups. 5 colors; 
30-inch lengths. 

We also offer the highest grade of 
“spaghetti”? tubing for Nos. 10 to 
18 wires. 5 colors; 30-inch length. 


Flexible. Celatsite 


Flexible, stranded wire for (Garam 
point-to-point and sub- REJET 
panel wiring. Non-in flammable 

‘spaghetti’? covering. 
In black, yellow, green, 
red and brown; acolor 
for each circuit. .Put 
up in 25-foot coils. 


Celatsite Battery Cable 


—a_‘silk-covered cable of vari- 
colored Flexible Celatsite wires, 
for connecting batteries to set. 
Prevents “blowing” 


of tubes; gives your — 
set an orderly ap- 
pearance. 


Strand:d Enameled Antenna 


Best outdoor antenna you 
can buy. 7 strands of 
enameled copper wire; maxi- 
mum surface for reception. 


. Sequent weak signals. 
Send for folder 


THE ACME WIRE CO., DEPT. P 
NEW HAVEN, CONN. 


» - 


Prevents corrosion and cone | 


The 
YES and | 


Little, Man.—Quinn Ryan—let’s see, 
Quinn Ryan—oh, yes, he’s the sports an- 
nouncer from WGN, Chicago!.* * * What 
do we look like? Well, we’re very small, 


very fussy and altogether a very modest . 


little person; further than this we refuse 
to go. * * * Our good friend Louis Reed, 
formerly of WJZ is now announcing from 


WIFBH,N.Y.C. > 


č 


Trss.—So we’re Mr. Banning, are we? 
Guess again. You’re thinking of John 
Daniels at WJZ. * * * Yes, a charming 
boy—if he’d stop trying to mimic that 
microphone—Musketeer Brokenshire. * * * 
What do we do for a living aside from this? 
We eat little boys and girls who get too 
curious. X 


Fiwpiesticks.—Write to WGY for in- 


formation about the biography of Stein- 
metz; it was broadcast by Mr. Hammond 
the General Electric librarian. * * * 
Edwin H. Armstrong, my dear, is the in- 
ventor of the super-heterodyne and nol 
a Scotch temor, as you seem to think. 


PauL B.—Are you thinking of Mr. 
Vincent J. Moore the soprano of KOA? 
For the umpteenth time, Rozy is due back: 
on the air early in 1927; address him at the 
Roxy Theatre, 383 Madison Ave., New 
York City. X 


RauteH.—Now don’t get too fresh. * * * 
We’re not the obsequious old thing that 
you think we are. * * * Louis John 


Johnen is the blah-blah boy of WLW. He | 


is almost able to stick his finger in a pail 


_ of water and leave a hole there. 


GINGERBREAD.—Arthur Bagley the gen- 
ial physical director of the Metropolitan 
daily dozen was formerly physical director 
of the Newark YMCA; his picture is pub- 
lished herewith: * * * Charlie Cornell and 
Freeman Goslen make up the team of “Sam 
and Henry” (WGN). * * * We are not 
interested in Allen McQuhae’s stock. 


č 


ARTHUR SHELDON.—Why do you want 
to introduce State Game laws that make it 
open season for Brokenshire, McNamee and 


Amy W.—Gordon Morrison is the guitar- 


ist artist from KMOX. * * * You are 
thinking of Joe Cook, the gagman at WOR. 


Carlin? 


GEORGE FROSTMAN.—Albert Downing is 
the WTAM tenor; never having listened to 


the gentleman we cannot éndorse your ). 
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statement that he “quivers a mean vocal 
cord,” *.* * “Border Lines” (KOA Jul 
19%h) is the play you must have in mind; 
directed by Iris Gilmore. 


Rinxy Dinx.—Lamdin Kay is still in 
business at old WSB (Atlanta, Ga.); 
here’s his photo. * * * Rosaline Green is 
the leading lady of the WGY Players; 
Clay Ten Eyck, the leading man. * * * 
Why don’t we write a radio play? Be- 
cause my dear, the art is not yet ready to 
do justice to a great work. (Watson, 
cancel that appointment with Belasco). 


€ 


Henry Cary.—We don’t know what 
happened to Maxime Brown since she came 
to New York; she gave radio nothing but 
took from it as much publicity as she could 
get. * * * Yes, we like Goldy and Dusty 
very much. So you want a list of our 
favorites? Well, here they are: 


B.A. Rolfe Goodrich Hour 
Ben Bernie Atwater Kent 
Eveready Hour Keystoners 
Happiness Boys Royal Typewriter 
Eskimos Capitol 

Mazwell Hour. 


e GRAND-DADDY.—We have never heard 
your daughter Martha sing “Pale Hands” 


with her dramatic soprano voice. It is 
very difficult, dear sir,—very difficult—to 
win us over with high C’s and Pale Hands. 
* * * She would have to have an audition 
with Dr. Billy Axt at the Capitol. * * * 
Dr. Billy knows his alligator pears when it 
comes to music. * * * Good luck! 


THREE A’s.—The Happiness Boys are 
not soda fountain brakemen. * * * If 
ou want to see Billy Jones in person, dro 
into the billiard room of the New Yor 
Atheltic Club any noon hour. * * * Sure, 
send on the bushel of peaches. * * * Na- 
varro would make a whale of an an- 
nouncer—as announcers go. 


ADAM Express.—Y ou should not resent 
our admonishments; we shall try to re- 
form but don’t expect too much of us. * * * 
If we're so fresh why don’t we try an- 
nouncing? Well, we heard a man com- 
plaining about the service on the 42nd 
Street crosstown yesterday, but he had 
no ambition to.become a motorman. * * + 
Announcers receive very little pay and 
a great deal of abuse. * * * They should 
get more—abuse. 


Lizziz Tish.—So you want to hear a 
good old-fashioned burlesque broadcast? 
*** That’s.an idea; but don’t forget the 
optical features of such entertainment. 


A+ * You talk dike an old chorus girl. 
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TYPE “G” 
HIGH MU 


For Impedance or Resistance 
Coupled Receivers 
Wile. Viescvesween aa Slit a keh AC 5.0 
i 0.25 


D; PATENTS 
PENDING 
oe 


esrerepwmevreeevr seer e 


Gives Clearer Reproduction With 
Increased Volume. 


Price... $2.50 


Especially recommended for LYNCH 
Power Amplifier and B Supply System and 
for BROWNING-DRAKE hook-ups. 


_ The quality of CECO Tubes is not a matter of accident or 
É guess work. Every tube is /ested at every important 
i. stage of manufacture. aea 


A ; 
= Electrically, mechanically CECO tubes are built for 
service. They are guaranteed— 


TYPE “H” 
SPECIAL DETECTOR 


Fil. Amp oe 
Plate Volts........... ....67-90 


Impr oves Reception Especially 
on Weak or Distant Stations. 


Price .. $2.50 


Th! 
© “Best by Test” in the laboratory— 


“Best by Performance” in the home whether used as 
x detectors or amplifiers. 


; Radio laboratories of national reputation and engineers of 
» International fame confirm the results of our own tests. 
ys l 


Practice true economy by buying the best. 


: Specify CECO TUBES, your dealer has them or can get 
‘them for you. There’s a type for every radio need. 
? Public demand has forced a doubling of CECO floor space 


and productive capacity which assures service to dealers 
„and quality to the public. ' 


C. E. MFG. CO., Inc. 


Providence, R. I. 


RIM AJ ws 


Make Any Good 
Receiver 
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The New €€ Plant Located at Providence, Rhode Island. 
The Largest in the World Devoted Entirely to Radio Tube Manufacture 
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‘Radios Latest Necessity~ 


BRAC 


Cont rol 


P 
THE HEART OF THE POWER PLANT 


Your. set switch or rheostat ALONE can now 


control “B” Battery Substitute and “A” Trickle 

_ Charger automatically, © ee 
Merely. adding a BRACH CONTROLIT 

‘makes any set a light power-operated set, elim- 


inating all switches from “B” Battery Substi- - 


tute and Trickle Charger. No added wiring. 
No alterations to set required, a 


` Anyone can install CONTROLIT, and the 
power plant can be placed anywhere—in cellar, 
or closet, or shelf. No radio user will be with- 
outit. Ask Your Dealer. l 


Price Only $6 musa. | 


, 
IS Arrester for outdoor 
aerials is constructed of 
Bakelite and will withstand 
years of exposure. It operates 
on the non-air-gap principle. It 
automatically diverts lightning 
ae |! currents into the earth, thus 
: protecting radio equipment. 
Price $1.50 


Brach 


Radio Products 


L. 8. BRACH MFG. CO., Newark, N. J. 
Makers o! Famous Brach Lightning Arresters 


m Guard \ 


CHartip My Boy.—Redferne Hollins- 
head was the tenor in WEAF’s opera 
“Lohengrin”; Devora Nodivorney was 
Ortrud, the contralto. * * * 6XBR is the 
portable broadcaster owned by Warner 
Brothers. It is due to arrive in New York 
on Thanksgiving Day. * * * So you want 
to play a piccolo solo over the air. My, 
that should be exciting! 


Orvin F.—Walter Logan 1s the con- 


| duetor of the Willard (WTAM) Symphony 


Orchestra. * * * George Olsen is a WJZ 
artist. * * * Ben Bernie (WEAF) has a 
chain of orchestras; perhaps you heard one 
of his offsprings. * * * If WHN is your idea 
of a real station and if you like informality, 
you can certainly get it from that studio. 
* *.* WHN makes plenty of noise with 
its soup! 


_ Hortsy-Totsy.—B. A. Rolfes (WEAF) 
is-now our favorite jazz band. Ingenious 


orchestration, plenty of brass, no mutes 


and capable direction. * * * We should 
not attempt to comment on Paul Ash’s 
bands; he’s too far away. * * * Hi 

Richman is now in George White’s “Stan- 
dals,” and has not been. broadcasting: 
lately. Yes, he’s a scream. * * * Wedo 
miss ‘Theres No Hot Water In The 
Bronx” and “The Old Man’s Whiskers.” 


č 


_, Epwarp BLOTMAN.—A monitor, dear 
sir, is a young man who listens to the out- 


. put of a broadcasting station; he shaves 


the whiskers off the modulation to put it in 
a colloquialism; he is, in short, a vigilance 
committee cf one watching over the car- 
rier wave. 


Bertram Houck.—Sitemon Sobro was 
formerly of the “Student Prince” com- 
pany; he has appeared at only, 
once that we know of. * * * We don’t 
know where Evelyn Herbert is now; we do 
hope she is safe, however, for her “Kiss 
ec a used to be one of our great 
t ; 


Bitty THE Krp.—Better stay out in 
Montana where you can breathe fresh 
air; perhaps your musical act is a trifle too 
Propo to meet the requirements of 


W.E.D.—May Singhi Breen is married 
and conducts a musical studio in New 
York. * * * Are we a lady? Well, we eat 
at Schraffs; we’ll admit that much. 


SımBo.—We don’t know what happened 
to Lufrio the old WEAF announcer; he 
was with WGBS for a spell. * * * Thanks 
for the invitation to read your sonnets over 
WJZ but really we microphone very poor- 
ly. Your “Sonnet to Sue at Sunnyside 
Farm” is lovely. * * * Please do excuse 
us. 


S.B.M.—Wendell Hall is still broad- 
casting here and there. * * * The “Little 
Girl in Chicago” is his wife, who, of course, 
must be his “severest critic.” 
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SILENCE, PLEASE! 


Amsco MeETALoID Grid Gates and Resistors 
are uniquely silent. There is no thunder in 
them. They do their work noiselessly—and 
they give you—TONE. 


The secret of Amsco excellence is in the new 
Metaloid resistance element—co/oidal and un- 
broken, superseding crystalline forms, with their 
jagged, noisy pathway to the current flow. 


It pays to insist upon getting Amsco Metaloid Grid Gates, Amsco 
Metaloid Resistors, Amsco Resistance Coupled Amplifier Units. 


AMSCO PRODUCTS,. INC., BROOME AND 
LAFAYETTE STREETS, NEW YORK CITY 


| “Ss ¢ 
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Sheet Copper 


SPRINGFIELD :: 


roved by POPULAR RADIO LABORATORY. 


Shielded Tuned Radio Transformer, 
No. 30 


SICKLES 


Diamond-Weave Coils 


The new Sickles Shielded Tuned 
Radio Transformer prevents 
both outside and local interfer- 


„ence. It is remarkably com- 


pact, sharp-tuning, sturdy. 

Sickles Diamond-Weave Coils 
have. established an enviable 
reputation for low distributed 
capacity, low dielectric losses, 
and large range of frequency 
with small variable capacity. 


There are Sickles Diamond-W eave 
Coils for all leading circutts. 


‘THE F. W. SICKLES CO. 


134 UNION STREET 
MASS. 


No. Coil Prices 

30 Shielded Transformer $2.00 each 
24 Browning Drake 7.50 set 
18A Roberts Circuit 8.00 set 
25 Aristocrat Circuit 8.00 set 


| for 
Shielding 


Shielding 


Prevents aerial radia- 


tion and feedback. 


Insulates against in- 
terference from adjoin- 


ing circuits. 


LISTENING IN 


PRACTICAL pointers from experimenters and broadcast listeners. 


What helpful hints can 


YOU offer to your fellow fan? Readers are invited to address their letters to the Editor 
of this Department. 


CONDUCTED BY RICHARD LORD 


How I Linked Up My 
Antenna Insulators 


My antenna consists of one hundred 
feet of seven-strand copper cable, in- 
sulated at each end with three insula- 
tors. As seen in the accompanying 
illustration (Figure 1), the insulators are 
of the shell type—the usual type em- 
ployed in England where I live. The 
aerial and lead-in are in one piece, right 
up to the set terminals. 

Although the antenna is only 25 feet 
above ground, excellent results have 
been obtained with it when used with 
typical four and five-tube sets; during 
the winter American stations may be 
tuned in. 

Some difficulty was experienced when 
the insulators were joined up. The 
mechanical strength of the link wires 
setween the insulators should be at least 
as great as that of the antenna wire. 
The method adopted is shown below. 

Galvanized steel wire of about 22 
gauge was used for joining up the three 
insulators at each end. A turn was 
first taken around the right-hand insu- 
lator (see the illustration), and the free 
end twisted around the longer wire. 
Then the wire was passed several times 
through the holes in the insulator, the 
end being secured to the free end of the 
first turn which had been left sufficient- 
ly long for this purpose. 


To carry out the work in comfort and 
to make a business-like job of it, a simple 
jig was made from a strip of wood and 
two long wire nails. This jig held the 
insulators apart at a uniform distance. 
The heads of the nails were cut off so 
that the insulators could be readily 
slipped off the nails. The distance be- 
tween the nails, in my case, was about 
ten inches, but this depends naturally © 
upon the shape of the insulator used. 

After the insulators have been slipped 
over the nails, the wire may be easily 
passed through the openings, as the 
insulators have no tendency to turn or 
twist because they are held securely in 
the jig. Furthermore, all insulators 
joined up on the same jig will be the 
same distance apart, and a neat job 
will result. 

When the last joint has been made, 
the insulators are slipped off the Jig; 
holding one of them firmly in the left 
hand, the other insulator is turned with 
the right hand so that the formerly par- 
allel strands of wire are twisted into a 
multi-layer cable. In this way, the 
openings in the insulators can all be 
made to face the same way; and the 
insulators cannot move relative to each 
other as they are held in position by the 
wire spiral which extends right up to the 
stem of the insulator. 

—C. A. OuproYD, Barrow-in-Furness, 
Lancashire, England: 


Improves efficiency, 
selectivity and tone 


quality. 


USE SHEET COPPER 
because it combines low 
resistance with easy work- 
ing qualities. 


COPPER t BRASS 
RESEARCH ASSOCIATION 
25 Broadway — New York 


THE ANTENNA INSULATOR LINK 
Fiaure 1: The jig thal is used to wire up the stress leads to the insulators. 


for the antenna is shown here. Two insulators connected in series are 
used in this case. 
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The New Amplification 


A revolutionary principle sets a 
new standard for reproduction 


r Ès achievement of reproduction so perfect that the 
music itself is reborn and lives again has been the 
goal of radio progress since radio began. To achieve— 


The human voice with diction crisp and lifelike. 
The flute, its high notes pure and flawless. 
The organ with all its deep throated resonance. 


The prano without the flatness of a gong, but each note 
in ringing clarity; each cord mellowed by the overtones 


blending in perfect harmony. 


The full symphony orchestra, no longer the pale thin- 
ness of a single sound, but an ensemble of instruments _ 
with the individuality of each so distinct that the - 
themes of everyone can be followed: The violins as ` 
they weave their delicate pattern against the back- 


ground of the whole. 
their lone and solitary air. 


The bass viols as they pursue 


Applause, no jumbled roar, but the clapping of hands. 


THIS has been a goal as baffling 
and as elusive as the hidden 
notes themselves. And yet, 
these are some of the demon- 
strable results accomplished by 


the Na-Ald Truphonic Coupler. 
The Na-Ald Truphonic Coupler 


is a new instrument; new in 

rinciple, new in design and new 
in construction. It is neither a 
resistance, transformer or im- 
pedance coupling, but a new dif- 
ferential system, invented by 
H. P. Donle, balancing trans- 
former and impedance action in 
such a way as to produce am- 
plification precise, undistorted 
and at a volume hitherto 
thought impossible. 


The complete Na-Ald Truphonic 
Audio Amplifier is installed on 
any set by simply slipping in the 
special adapter and tubes and 
connecting the loud speaker. 


Maximum power tube volume 
may be safely employed as an 
output unit for the protection 
of the loud speaker is included. 


Truphonic Power Amplifier 


Individual couplers or complete 
amplifier assemblies are supplied 
for the set builder. 


Words can’t convince you of the 
performance of this remarkable 
little device. A demonstration 
will. Call at your dealer’s and 
he will gladly give one. 


Price complete amplifier ready to attach......................... $20.00 
(includes battery leads, sockets, output unit for protecting loud speaker with power tubes, connect - 
ing adapter). 

Individual Truphonic Coupler or Output Unit .......... $5.00 per stage 
Complete amplifier parts for set builders........................ $20.00 


(3 couplers, output unit, sockets, battery leads, catacomb). 


For complete information write— 


THE ALDEN MANUFACTURING CO. 


Dept. C-15 


Springfield, Mass. 


Na-Ald Localized Control 

Tuning Unit 
From station to station with the touch 
of but three fingers of one hand. From 
one program to another as easily as turn- 
ing the pages in a book. This amazingly 
simple tuning device reduces the com- 
plications of tuning to a single action and 
leaves you free to wander thru the air 
at will. All three condensers operated at 
one opening in the panel. All can be 
moved together. Each can be moved 
separately. Simple and exact tuning 
results. 


Price Quadruple. .$16.00 


» 
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Na-Ald 481-X S Cushion 
Mount Socket 


IMPROVED amplification demands a cush- 
ion mount socket if microphonic disturb- 
ances within the tube are to be removed. 
The Na-Ald 481-X S Cushion Mount 
Socket by means of a perfected resilient 
mounting floats the tube and gives com- 
plete protection against vertical as well as 
lateral shocks. The only socket on the 
market with this feature. Fits all tubes. 


Na-Ald Connectoralds 


The improved tone and quality of the 
new UX power tubes 171, 112 and 120 
can now be had on any set without the 
need of rewiring for the additional B and 
C batteries required. Na-Ald Connector- 
alds function as adapters and, at the 
same time, provide cables for attaching 
the B and C batteries without affecting 
the rest of the set. 


Price, 120 Connectorald. . .$1.25 
Price, 112 Connectorald.. .1.50 
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oe ae ese secesesssssssssssssssssssssssssssstsy | A Simple Way to Cut Out the 
U 
\ . 


AN 


Intermediate Stages of a ~~ 
Resistance-Coupled 
Amplifier | | 
I HAVE been using for some time a 
hook-up which enables the operator to 
| cut out either the first or second stages 
of a resistance-coupled amplifier unit, 
always leaving the power tube in the 
last stage to feed directly into the loud- 
speaker. | 
It is necessary to use a six-cohtact 
point phone jack. It is connected as 
shown in the accompanying diag 
This is the way in which it wor 
If a plug is inserted in the jacl "the 
second stage of resistance coupling is 
. cut out, and the first and last are le 
circuit. The power tube is in the last 
stage. The output from the first stage 
passes around the second stage and into 
the grid of the power tube. The fila- : 
ment of the middle, or second stage, is | 
disconnected automatically. The loud- | 
speaker is, of course, always connected 
to the last stage’s output. 
—Q. Myers, New York City 
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How I Made a Loudspeaker 
Out of a Megaphone 


In Figures 2 and 3 are shown a com- 
pact and inexpensive type of loudspeaker 
that may be easily constructed. 

A large cardboard megaphone, such 
as is used by college cheer leaders, is 
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Accessory 


T latest development in radio acces- a 
sories isthe Belden Fused Radio Battery The A-Battery and 


B-Battery fuses are 


Cord, with two enclosed fuses to protect enclosed in a neat 


Se ae, ee i a a a a 


i 
/ e ° bakeli th 
the A and B-Battery circuits, is cally opened to utilized for the outside horn; the size of 
i Te permit inepecon the megaphone used depends on how 
he f Thef : . : 
This remarkable and efficient fused battery pas soe laterchinge, big the completed loudspeaker is to be. 


cord acts as a safety valve for your radio  ablewitheachother, 
set; it protects the batteries from accidental 29 pih automo- 
discharge, and likewise eliminates the fire fuses cannot be used 


idently. New 
hazard from crossed wires. asa cen be obila: 


ed from your dealer. 
| The Belden Fused Radio Battery Cord 
Í makes aneat installation by dispensing with 
i the usual array of loose. wires behind the 
set, and it protects tubes from burn outs. 


A round piece of quarter-inch thick 
wood, or three-ply veneer, is glued in 
the mouth of the megaphone. An X- | 
shaped support for the loudspeaker unit 
is made from the same kind of wood, 

7 | and is fastened in the large end of the — 
megaphone as shown. 

The loudspeaker unit, which is a 
regular phonograph attachment, is 
mounted in the center of this wooden 
ý | support. The mouth of a small mega- 

i | phone which fits nicely inside of the 

l larger megaphone, is fastened to the 

7 | loudspeaker unit. 

f If no megaphone can be found that is 
the right size, one may be constructed 
by rolling a piece of heavy wrapping 
/ 
/ 

/ 
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Ask your nearest radio 
dealer today for a Belden - 
Fused Radio Battery Cord, 
sold only in the Belden 
striped orange and black 
carton, Your set is not 
complete without the pro- 
tection of this essential 
i battery cord. It is inexpen- 
| sive insurance against fire 
1 hazard and costly short 
i circuits, 


@.Gattery Fuse 


| BELDEN 
MANUFACTURINGCO. 
2316A So. Western AVe., Chicago 


X TEESE 
SECHION THRU LOMOSPEAKER 


A SIDE ELEVATION 


Fiavre 2: How a home-made ouap eaker 
may be made out of a phonograph ag Fond a 
large and small megap 
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Aristocrat 
E-Z TOON 


Vernier Dial 
gett: END VEW 
t cra 
SY E-Z TOON A FRONT VIEW OF THE SPEAKER 


Fieure 3: This front elevation of the home- 
made loudspeaker shows where the su 
ing bar for the phonograph unit is p > 
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paper into a horn of the right size and 


RAL -| gluing it together. To make the horn 
aa = oS stronger, glue is put on the outside of 

S TI ; ; RAI “wr . $ . 
See > it, and another layer of wrapping paper 
oD & put on; then more glue, and another 


layer of paper. This may be continued 
until the horn is of sufficient rigidity, 

The’ completed loudspeaker may be 
built into a wood cabinet of suitable 
dimensions, with metallic cloth across 
the opening in front; or it may be 
mounted as shown, and gold cloth can 
be put over the opening of the larger 
megaphone. <A support for the large 
end of the smaller megaphone can be 
made if necessary. 

A loudspeaker of this type is excellent 
for use with a portable set because it is 
so compact. Because of the two horns, 
the same effect is obtained as if one hom - 


[EWelristocrat 
Vernier Port Dial 


In three beautiful, attractive 


the Se 
NEWe/4risto 


INCE the birth of radio, Kurz- 


Kasch has been foremost with 
all important improvements—the 
leader in the field of plastic 
mouldings. The name Aristocrat 
has always signified radio parts— 
dials, knobs, pointers, etc.—of 
unsurpassed quality and efficiency. 


Our newest improvement—the 
latest addition to the noteworthy 
Aristocrat family is no exception! 
This Vernier-Port Dial is of 
Bakelite. It will improve the 
appearance and efficiency of any 


set a hundredfold. 


The vernier ratiois 14to1. There 
are no gears, no cogs, no chains— 
no backlash possible. Nothing to 
wear out or get out of order. 
Easily installed—in a few minutes! 
The famous Kurz-Kasch split bush- 
ing fits any condenser shaft. 


finishes—black, walnut or mahog- 
any. If you are to build your own 
radio, be sure to select this 
Aristocrat Vernier-Port Dial if 
you want and expect best results. 


If you already operate a radio 
with old-fashioned dials—or dials 
of doubtful quality and origin— 
replace them with this improved, 
modern Vernier-Port Dial. You'll 
be surprised at the difference in 
appearance, and you will enjoy 
better reception due to more ac’ 
curate tuning—bringing in count’ 
less stations you've never heard 
before. 


You'll find the Aristocrat Ver- 


nier-Port Dial at all better dealers 


—$2 each—in the color and finish 
you select! 


THE KURZ-KASCH COMPANY, Dayton, Ohio 
MOULDERS OF PLASTICS 


d. 


Offices in All Important Cities 


KURZ®KASCH 


Aristocrat Dials and Knobs 


almost twice as long as the larger mega 


phone were used. 


—Cuartes F. Feusteap, 6CU, Los 


Angeles, Calif. 
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Stations I Have Heard With 
My LC-26 Receiver . 


Since the first of January, 1926,I have 


logged 205 stations on my LC-26 re 
ceiver. Here is a list of the stations 
that I have picked up; are these results 


at all extraordinary? 


KSD, KFUO, KYW, WHO, WNYC, WOAW, 
WCX, WJR, WIP, WOO, WMC, WEAR, WOC, 
WSUI, FAM, WTIC, WBAP, WFAA, WCAP, 
WRC, KFI, WCAE, WJZ, WMAQ, WQJ, WOS, 
KLDS, WDWF, WLSI, WMAF, NAA, NRO, 
WSB, WLW, WKRC, WCCO, 'CFCF” CFYG, 
CKAC, CNRM, WOR, WJY, WHAS, WHT, 
PWX, WFI, WLIT, WEAR, WTAM, WMBG, 
WGY, WHAZ, KTHS, KVOO, WEBH, WJJD, 
WDAF, WHB, WHN, WQAO, CFCA. CHIC 
CKCL, CNRT, WJAD, WWJ, CZE, 
WCBD, WLS, WMCA, WKAQ, 6KW, CKOC, 
KFMX, WCAL, WJAX, WBZ, WJAZ 


WKRC, KOA, WJAZ, WGR, WSMB, 'WAHG, 'y 


WGBS, CNRA, KDKA, WJAR, WGN, WLIB, 


WPG, KPRC, WAIU, WEAO, KFKX, 'WLWL |“ 


WEMC, WKAR, WREO,WOAN, WSM, KMOX, 
WNAC, WCAU, WFBG, WGBU, WHAM. 
WAFD, WCAC, WCEE, WCAO, WHAR, WJAS, 
WORD, WMAC, WBBR, WFBJ, WFBH, WHK, 
WRW, WEAN, WGHP, WJBL, KFH, WFBM, 
WJAM,WNOX,WRAX, WTAG, WBCN, 
WMAK, WTAB, KFNF, WBPI, WCAD_WQAM, 
WSDA, WAAM, WABQ, WEAM, WKAF 
WSKC, WADC, WHEC) WRNY’ 
WBDC, WCSH, WDOD, WMBC’ WRVA. 
WFBR, WASR, WFBL, WGCP, WNJ, WGES, 
WIAD, WMBD, WNAB, WQAN, 'WWAD, 
WIOD, WBAL, WSOE, WGBB, KSO, WBZA, 
WEBC, WOOD, WWAE, WHAP, ’ WOAYX, 
WGBI, WHT, WBOQ, WCAM, WCBQ, WIBA, 
WFDF, WOKO, WDBZ, WBRE, WKBE, 
WBBL, WSAN, WDBJ, WGBR, WOWO. 
WBBM, WIBO, WODA, WJBI, WOK, WIBM, 
WHBW, WCLS, WMSG, WBNY,’ WSBC, 
WFRL, WIBX. 


Can anyone beat this record? 
—Joun B. Tracy, Hotchkiss Schoo, 
Lakeville, Conn. 
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The New Karas Equamatic’ 


Five Tube Sensation 
Now Being Featured By Radio Broadcast 


ULFILLS in an extremely simple manner a 

very desirable and HIGHLY IMPORTANT 
FUNCTION that our foremost radio engineers 
have been striving to accomplish ever since the 
advent of radio broadcasting. 


THE EQUAMATIC SYSTEM AUTOMATI- 
CALLY provides a CONTINUOUS MAXIMUM and 
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Pure Tone—Great Volume 


_ The result of the EQUAMATIC SYSTEM from five tubes is a 


clean, clear, pure and powerful signal—equal in VOLUME to the 
usual six and seven tube sets—sharpness and SELECTIVITY 
equal to the superheterodyne—SENSITIVITY equal to a regener- 
ative circuit—and a PURITY of tone equal to a crystal detector, 
How It Works 
In the EQUAMATIC SYSTEM the primary = |i I 
coils are attached to the shafts of the conden- | | | 
sers—and are adjustable in their relation to = | 
both the condenser shafts and the secondary i 
coils. The primaries are also ENTIRELY 
SEPARATED from the secondaries. The sec- 
ondaries are adjustable to any angle in rela- 
tion to the primaries and also as to their de- 
gree of coupling with the primaries. The pri- 
maries are AUTOMATICALLY, constantly 
and CONTINUOUSLY varied—at a definite, 
everchanging rate of variation—with the 
turning of the condenser dials. | 
This POSITIVE, AUTOMATIC action pro- 
vides the ABSOLUTELY EXACT amount of 
coupling—at every wave length setting—nec- 
essary to deliver to the secondary coils EX- 
ACTLY the amount of energy required to 
cause the tubes to constantly operate at their 
HIGHEST EFFICIENCY. 


The Reason for It 
In order to keep radio tubes CONSTANTLY operating at their 


highest efficiency—just under the oscillation point—it is ABSO- 
Y necessary to continuously maintain an EQUAL TRANS- 
FER OF ENERGY between primary and secondary coils. In order 


Order Through Dealer or Direct on This Coupon 


The Karas apparatus essential to the construction of the five tube EQUAMATIC 
receiver is carried by nearly every g radio parts dealer in most cities. Secure 
the parts from your dealer. If he is out of them order direct from us using this 
i at Send no money. Juet hand the postman purchase price plus a few cents 
postage, l 


KARAS ELECTRIC CO. 


Manufacturing Plant: N. Rockwell St. 
Offices: 1017 Association Bldg., Chicago, III. 


an absolutely EQUAL TRANSFER OF ENERGY 
between primary and secondary inductances at 
all. wave lengths by a coupling system unique to 
radio engineering practice—it also ELIMINATES 
the overlapping of electrostatic and electro- 
magnetic fields with their harmful, broadening 


and distorting effects. 
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to maintain this equal transfer of energy every wave length set- 


ting must have a DIFFERENT AND EXACT coupling between 


primaries and secondaries. To secure PERFECT reception every 


successively longer wave length requires a greater transfer of 
energy—therefore a correspondingly greater degree of coupling 
—than the preceding shorter wave length. The problem has 


been to provide this exact and constantly varying coupling by 
some simple mechanical means. 


The EQUAMATIC SYSTEM solves this 
problem—does it POSITIVELY, SIMPLY 
and AUTOMATICALLY and does not resort 
to ANY losser methods whatsoever. 


On account of the extremely high efficiency 
of this system the reception from a home 
built five tube KARAS EQUAMATIC re- 
ceiving set is as nearly perfect as radio recep- 
tion can be with present day knowledge. 


Easy to Build 


A manual of complete diagrams and instruc- 
tions for building this five tube KARAS 
EQUAMATIC receiver in complete detail is 
included with each set of KARAS EQUA- 
MATIC coils. (This manual will be sent sep- 
arately upon receipt of 10c to anyone inter- 
ested.) The placing of every part and every 
wire connection is clearly explained. Even 
though you may never before have built a set you can proceed 
without hesitation, confident of successfully constructing as effi- 
cient a receiving set as can be made. To build this powerful, 
sweet toned, long range receiver, you will need the Karas parts 
listed on the accompanying coupon. 


*Licensed Under King Patents Pending. 


KARAS ELECTRIC COMPANY, 
1017 Association Building, Chicago, III. 


Please send me set of 3 Equamatic Inductance Coils, $12; 3 special Ortho- 
metric Condensers with extended shafts, $7 each: 3 Micrometric Vernier 
Dials, $3.50 each; 2 Harmonik Audio Transformers, $7 each; 2 Equamatic, 
Retard Coils, $1 each; and 3 sub-panel brackets, 70c, for which I will pay 
the postman $60.20 plus postage, upon delivery. It is understood that | 
have the privilege of returning eny of this apparatus for full refund any time 
within 30 days if it does not prove entirely satisfactory. . 


If you send cash with order wewill ship these parts postpaid. 
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Poly Claro-Plug Improves 
Your Loud Speaker's Tone 
Almost Beyond Belief . 


Chases the scrapes, rasps 
and other extraneous 
noises from your loud 
speaker; modifies static; 
broadens the range, boom- 
ing in the bass and high 
tones; improves the tone 
quality of even the most 
inexpensive loud speaker. 
Merely plug into the 
loud speaker jack'and push 
phone plug into sleeve 
provided. For sets with- 


All ap aratus advertised in this magazine has been tested and approved by 


PoPuLAR RADIO LABORATORY _ 
How ‘to Build the New LC-27 Receiver 
(Continued from page 516) as 


THE COIL DATA 


Fiaure 10: The coupler at the left, Dı, is the antenna unit and the 
terminals are marked with the same letters as given in the picture wir- 
ang diagram in Figure 5. This unit consisis of a primary of 8% turns 
of No. 28 DSC copper wire wound in the middle slot of the lower coil 
form shown. The two outside ends of the wire are brought to terminals 
No. 1 and No. 2. This coil is capped at 4% turns and the connec- 
tion ts brought out to terminal No. 5. The secondary is wound in 

our sections in the four outside slots on the two coil forms. It consists 
of -124 turns of the same size of wire. The winding runs in the 
same direction as the primary on the one coil form and in the opposite 
direction on the other coil form, so that the fields of the windings on the 
two coil forms will be in opposite directions. The middle coil, De and 
the right-hand coil, Ds, are exactly similar to coil D,, except that they 
have no tap on the primary and the primary consists of simply the 


out jacks, attach to bind- 
ing poss simele, easy, 
quick. Try one on your 
set today. Sold with 
money back guarantee. 


Polyplugs Can’t Be Tugged 
or Jarred Loose! 


The loudspeakercord criss- 
crosses through Polymet’s 
exclusive tension slot. Now 
just try,to loosen that posi- 
tive contact by tugging or 
jarring — not a chance in 
the world! Automatic, 
quick, easy. Demonstrat- 
ing the fact that it pays to 
buy the best! . 


Poly Plug, Genuine 
elite - 50c 

E-Z Plug, Compo- 
sition . e o o 35c 


Price $1.50 


( Bo | | 
| va my Move Your 
aoe Loud Speaker 
to Any Room, 
Porch or Lawn! 
Exclusive tension slot construction assures posi- 
tive contact — the only connector with this 


important feature. Entirely automatic. No 
sctews to fuss with. Instantaneous connection. 


Connector only . . 35c 
; With 20 ft. Cord . . $1.28 
` With 25 ft. Cord . . 1.50 
With 35 ft. Cord . . 175 


With 50 ft, Cord . . 2.00 
Over zr0 receiver and power unit manufacturers 


specify Polymet Products as standard equipment. . 


OW 1 At good dealers everywhere. 
Write today for illustrated descriptions of all 
Polymet Products. Sent FREE on request. 


QE E 


' Polymet Manufacturing Corporation 
599C Broadway `>» New York City 
“World’s Largest Manufacturers 
of Radio Essentials” 


terminals No. 1 and No. 2. 


The two coil forms are bolted together 


top and bottom and one of these bolis is used to join the two sets of 


secondary unils in series. 


The small brass bracket shown in the 


pictures is used to fasten the coil to the basedoard. 


You are now ready to fasten the in-. 
struments that go on the baseboard, N, 
in position. Place the baseboard in 
front of you with the binding-post strip, 
E, facing you. E | 

Attach, in. the correct position, as 
shown in Figure 7, the first aluminum 
shield, W1. This should be fastened to 
the baseboard, N, by means of two 
short round-head brass screws with con- 
nection lugs placed between the screw 
and the aluminum shield for future 
connections. | . 

Next, mount the socket, Y1, in posi- 
tion, as shown in Figures 3 and 7. This 
should also be fastened down by means 
of two round-head wood-screws. . 

Fasten the coil, D1, after attaching 
the small brass bracket, to the base- 
board by means of a single wood screw. 
Be sure that all the instruments you 
mount are spaced exactly as shown in 
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detail in Figure 7. The spacing of 
these instruments is very important 
from both a mechanical and an elec- 
trical standpoint and they should not 
vary 4% of an inch from the specified 
dimensions. | | 

Next, mount the automatic filament 
control unit, Z, in position by means of 
a single wood screw, as shown in Figures 
3 and 7. na - 

Mount the second shield, W2, in a 
similar manner, continuing with socket 
Y2 and coil D2. These are the units 
for the second stage of radio-frequency 
amplification. 

Next, mount the third shield, W3, 
and the third coil, D2. This coil is for 
the input to the detector stage. 

The next job is to mount the third 
socket Y3 by means of two wood screws. 
Then, fasten down the resistor mount- 
ing, U, the choke coil O, and the bypass 
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HOW TO USE THE SET WITH BATTERIES 


Ficure 11: This diagram shows the proper connection for the set if it 
is to be used with batteries. If the set is to be used without an antenna, 
the ground wire, instead of being fastened to binding post F3, should be 


l 
POLYMET 
PRODUCTS fastened to binding post F1.. If the set is to be used with an antenna 
the connections will be as shown. In cases where utmost selectivity is 


| i he hould be ¢ ed to bindi ost. F2 instead 
LC A ro) mena: Daal 
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Light Socket Power for Filament and Plate of 
Type 199 Tubes Now Practical ` 


Fo years ago the scientists in the 

Raytheon Laboratory tackled the 
_ problem ofusingalternating current asa 
supply for radio power. After three years 
of research the well-known Raytheon, 
Type B, was developed. In the. one 
short year since this tube was introduced 
the B-power market has. been revolu- 
tionized, and the Raytheon equipped 
B-power units today are unquestionably 
the leaders in quality. 

Raytheon, Type B, the 60 milliam- 
pere tube, remains the standard for reg- 
ular B-power service. 

Now these same engineers have per- 
fected the next logical step toward a.c. 
operation—a new and exceptional reati- 
fier for a new and exceptional service. 
Raytheon, Type BH, has a rated capacity 
of 85 milliamperes, more than enough 


to supply the 60 milliampere current for 
the filaments of Type 199 receiving 
tubes connected in series. Here is a 
wonderful opportunity for the home 
construdot to obtain complete a. c. op- 
eration. Think of it, both Aand B power 
from a single rectifier! Leading radio 
magazines will carry detailed informa- 
tion on how this may be accomplished. 

The new tube has been rated 200 


‘volts output. This is just what has been 


needed for che new power amplifiers 
using the UX-171, the latest develop- 
ment in quality reprodu@ion for the 
home. This unit will also be described 
in articles by radio authorities, and 
complete factory-buile B-power units 
of this type are now available at radio 


dealers for those who require the extra, 


power. 


One last word on Reliability to those 
who are not already familiar with 
Raytheon and the Raytheon policy. 
Complete power units, equipped with 
Raytheon tubes, are manufactured by 
Companies selected for their excellent 
engineering and produ@ion facilities. — 
No others are authorized to sell Ray- 
thedn rectifiers or to use the trademark 
word RAYTHEON. Hence, by making 
certain that you are purchasing a genu- 
ine Raytheon unit you are not only 
assured of the utmost in reliable recti- 
fication, but also that the Gnit has been 
carefully designed for the service for 
which it is intended. You will find 
a variety of prices and styles to meet 
every requirement. | 

Raytheon is the Heart of Reliable 
Radio Power. 


RAYTHEON MANUFACTURING COM PANY, CAMBRIDGE, MASSACHUSETTS 
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For All Popular Makes’‘ 
and Circuits __ 
dio receiving sets 
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“B”Eliminator and Power Amplifier 


B anding ab listeners everywhere are now de- 


manding above all else “B” elimination and 
reception that is NATURAL. 


The answer to this demand is the new General 


Radio Type 400 “B” eliminator and. Power Amplifier 


which is designed to operate with all popular makes- 
and circuits of radio receivers, regardless of whether = 


xA may be operated by storage battery. or dry cell 
tu 


Wherever A. C. i10 volt (60 cycle) lighting cur- 
rent is available the use of the Type 400 unit is the 
most practical and satisfactory method of supplying 


all necessary “B” voltages. The Power Amplifier in 


td 
r 


conjunction with the “B” eliminator permits the con- 
venient use of a high power tube in the last audio 
stage. This overcomes the tendency toward tube over- 


_ loading and removes the most common cause of dis- 
' tortion in loud speaker operation. 


An outstanding feature of the General Radio Type 
400 B” Power Unit is that it has no variable resistance 
voltage controls to get out of order and cause noisy 
reception. 

Voltages in this unit are controlled by fixed resist- 


ances which are properly designed to make the Type — 


400 readily adaptable to all average receivers, — 
Once installed it requires no further alteration and 
is ready for years of unfailing service. 


The Type 400 Unit is designed to use UX-213 Rec-. 


tron rectifier tube and UX-171 power tube in the 
amplifier. | 

See one at your dealer’s or write for our booklet 400 
containing full information. o 


' GENERAL RADIO CO., Cambridge, Mass. 


GENERAL RADIO 


INSTRUMENTS 


Behind the Panels of Better Built Sets 


a 
+ 


The Musical Notes—"Bass,”*” "Medium-Low,” “Mid- 
die” and “‘High’*—fly forth on the ether waves ‘to enter- 
tain people in homes far and near. 


But alas! This home has‘a set equipped wi th h co: 
mon apad Engh” Note rmers wLich Aono out” bo h 
“Bass"’ Notes.. Should they manage to 
“squeeze through" they'll be distorted pe Peake ed. 
© = yj ! 


Consequently, only “Medium-Low” and Maale i 
Note; pass thro with ease, and the pr program g oesn’t 
souca ore natural a it mould w were PUEN “High”. 

also present in full v 


werf, h 


ming, however, to the home o using a par ote aaron 


be raer r in the get sot, the on is found wi 
to f the Musical: Notes. Ba aia h without 


è- 
difficulty and are evenly am 


gs ‘te P. 


(Je erson 
: “Co is nes” do 
-not lose, distort 
or." 2” an 


result, ali the Musical ‘Notes—evenly amplified— 
nae forth la proper unison as they left the broadcasting 
studio. You too will be very much delighted with the 
more natural oae and life-like reproduction of your 
‘programs. 


ENSITIVITY is also increased and long distance 
pega toot i Arar Nes By mer o Dew, Eei ges 
e stores. 
Take Ont fea a eoh, a Modal in qualit wt es 


J EFFERSON 


(onceerton 


(AL-2, SEALED)AUDIO FREQUENCY TRANSFORMERS 


Ideal for vend with the New Power Tubes! 
Sen d for r Latest t Literature ena ees 
eeaon uaran o Products include: 
gether To" on ormes, a. 75, $3; Tube Rejuvenat-~ 
Tube Testers ror „dealers, Cxperimenters) 


2 
fia cee Deals. $3.50: 
No: 285 Jefferson Tube araen g Er, 30.00 sm mali doake; $3.50; 


yig 


Without removing your | 
lubes fro the set ~— 


KEEP TUBES LIKE NEW-CHARGE 


THEM MONTHLYand ALLAT ONCE . 


dually weaken with use, as do b Laos int 


‘ene S neonth ateach Jeferson Tuse Cnarger t 


socket and connect with Sat for | 10 ninure. bab. 20 aN 
or UV-199 type t tuvel liko new—at ee ciency. Re- 
uvenate run-down tubes. mp PrE with 
onger life of tubes and batteries wit be worth many 
times the price to. you. Guaranteed. 


JEFFERSON TUBE CHARGER $3.50 
Make? it easy Le regularly charge tubes, all at once, In 

your set. at hom Enjoy top otea rec ad ue ow 

night. Get one ROm ealer t o only 


> Co. 
tas © 
> oy MAAN 
k t 


Largest manufacturers A TRIB of small transformers 
~ 50. SO. GREEN ST. WIP” CHICAGO, ILL.U. S.A. 


Jefferson. 


A FRONT VIEW OF THE RECEIVER 


Figure 12; The knobs and dials and other instruments are marked with 
‘letters corrésponding to the illustrations and the text of the article. This 


will give the prospective o 


ator a chance to identify the tuning instru- 


ments as outlined in the data on installation. 


Then, attach the short jack, X, in 
the lower right-hand corner of the panel, 
P, looking from the front. 

"This completes the work on the panel 
and the parts on the baseboard N, are 
ready to be wired up. 


How to Wire the Set 


The design of this set is such that the 
wiring of the grid circuit of each of the 
five tubes is made extremely short and 
is isolated from other parts of the cir- 
cuit. In fact, this idea has been em- 
ployed throughout and the leads are so 
arranged that the shortest connections 
may be used. As this is the case, the 
set should be wired with bus-bar. 

Either a tinned-coprer, round bus 
wire or an insulated, round bus wire 
such as ‘‘Celatsite” nay be used for the 
connections. All connections should 
first he shaped so that they will fit. 
They should tken be soldered in place. 

Refer to the wiring diagram in Figure 


6 and more specifically to the picture | 


diagram in Figure 5 for the exact way 
in which to run the wires. : 

As the wiring instructions given in 
Figure 5 are so explicit, it is not reces- 
sary to explain them verbally. How- 
ever, a few pointers about the pro- 
cedure may be helpful. 

Start by wiring up tke filament cir- 
cuits of sockets Yı, Y2, Y3 and Y4. 

Then, wire up the. antenna and 
ground connections for the coil, D1. 
Wire the grid and plate connections for 
this coil and then do the same for the 
coil, D2, following along with the con- 
nections to the coil, D3. 

Then, wire up the connections that 
come within shields W3 and W4. 

Next, wire up the connections from 
the first and second-stage transformers, 
G1 and G2, to the sockets, Y4 and Y5, 
and continue the wiring to the binding- 
posts F1 to F12 on the binding-post 


strip, E, the connections to the choke, 


I, and the condenser, J. 


After all the instruments on the base- 
board, N, are wired and the shields are 
connected to the ground, the panel, P, 
should be put back on the two brackets, 
Hl and H2.. The wiring should then 
be completed to the battery switch, Q. 
the condenser, A, the dual condenser, 
BC, the small panel light which is a 
part of the tuning control, L, the var- 
iable resistance, S, and the jack, X. 

If this general procedure is followed 
carefully, the wiring may be -done 
quickly and neatly. Tke two wires that 
run to the filament of the last tube 
should be of twisted lamp-cord and 
should run around tke outside. of the 


`- filter condenser, J, and the choke, I, 


to the two end tinding posts, F11 and 
F12, as shown in Tigure 5. 

If a UX-171 tube is to ke placed in 
tle last socket Y5, an extra 14-ampere 


‘automatic filament control should be 


tlaced in series with one of these two 
wires.* 

When tke wiring has been com- 
pleted, the foundation unit should be 
slid into the cabinet from the front, so 
that the binding posts will project from 
the rear. The set is now ready to be 
installed. 


A Temporary Installation for the Set 


As the power unit for the new LC-27 
receiver will not be described until the 
November, 1926, issue of POPULAR 
Rapio, there may be some question in 
the minds of builders as to how to oper- 
ate it until the time that they have this 
unit completed. 

The set works very well on regular 
“A,” “B” and “C” batteries and the 
following explanation will tell exactly 
how to it use until either the Junior or 
Senior power-packs have been con- 
structed and placed in operation. ` 

*A  ¥A UX-171 tube should be used only. whens the 
set is operated with ‘‘B"’ batteries or veb = 
theon or an LC Junior wer-pack. ee 
Senior power-pack is used, a UX-210 date. ae be 


used.and the connections ‘should be left as shown 
in the diagram. 


Some People Will never Learn — ~ 


The Truth About Radio 


RANY a new radio will perform perfectly. Whether it con- 
tinues to do so or not will depend entirely on one thing—the 
very truth that is seldom discussed. 


Do you drive a car? 


Don’t little troubles happen 
occasionally? 


Do you depend on a hanay 
man for service or do you pre- 
fer a mechanic who has been fac- 
tory trained on your make of car? 


Experience has, no doubt, proven 
to you that men who know all about 
all makes of cars generally don’t 
make the best mechanics to work on 
your car. 

You wouldn’t think of buying any 
car, no matter how low its price, 
unless you knew you could receive 
service by men who know how. 


Treat the purchase of a radio in- 
strument in exactly the same manner 
if you wish lasting satisfaction. 


Service is just as necessary, just as 
important on a radio instrument as 
it is on an automobile. 


Occasionally little things will go 


‘wrong. They ‘will be serious to you 


and almost as serious to the handy 
man who can fix all radios but— 


Such troubles will mean just a few 
seconds’ time to a factory trained 
service man who knows that make of 
radio as he should. s 

While radio is rather a new in- 
dustry, even now there are 4364 
factory trained Ozarka service men— 
let us give you the name and address 
of the one nearest you. 


Allow him to set up an Ozarka in 
your home. 


He will let you do all the tuning so | 


that you can satisfy yourself as to 
exactly what it will do for distance, 
volume, tone and ease of tuning. 


His factory training enables him 
to keep every Ozarka which he sells, 
working just as it did when new. 


Any radio, no matter what its price 
may be, will only be as satisfactory as 
the trained service behind it, 


ARK 


INCORPORATED | 


120 W. Austin Avenue D 


CHICAGO, ILL, 


TRADE MARK 
REGISTERED 


Plus installa:ion and transporta- 
$ 13239 don; Ozarka Senior 5 Tube Model 


complete with Loud Speaker and all accesso- 
8e. 7 


Cy Pi talla d transportation. 
$100 Flus installation and transportation 
plete with built-in speaker and all accessories. 


$ 2 1 5 Plus installation and transportation 
Ozarka Console 5 Tube Model, solid 
walnut cabinet, complete with all accessories. 


We have a few Openings 
for the Right Men 


HILE there are today 4364 Ozarka repre- 

sentatives, some territory is still open. We 

want men who believe in the future of radio 
—men who are tired of working for some one else— 
men who would like to add to their present income 
by devoting their evenings to Ozarka. 


At the start you can keep your present position. 
Later on, after you have proven what you can do, 
then you will give us all your time because it will 
pay far more than your present position. 


The man we want may not have much money. 
but he is not broke. He has lived in his community 
or some time—he has a reputation that his word is 
Rood: He may not. have made any startling success 
ut he has never “put over something” just to 
make money. He may know nothing about radio or 
salesmanship but he will be successful if he is willing 
to study what we are willing to teach him, with- 
out cost. ; 


The field in radio is wide open for the trained 
man. The success of the Ozarka representatives 
roves what men can do. If you are interested, ask 
or a copy of the Ozarka Plan, a 108 page book 
which tells a true story of how big money and a 
permanent business can built in radio. It is a 
atory of life; of why some men fail while others 
succeed. This book has shown many men how to 
start making extra money immediately and within 
a very short time establish a business of their own 
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Look ’Em Over! 


BINDING POSTS 


will stand the closest kind of inspec- 
tion and get your O.K. on every 
point. Their drilled shanks.and broad 
contact surfaces form a good electrical 
connection with practically every type 
of terminal—straight wire, looped 
wire, pin or slotted. 

And the tops—engraved in 28 differ- 
ent markings—don’t come off! 
Your dealer has EBYS in many types 
and sizes at 15c. each. 


The H. H. EBY MANUFACTURING CO, 
4710 Stenton Avenue Philadelphia, Pa. 


Announcing 


the first of a series of new models 
of 


TIMBRETONE 


REG. U.S. PAT. OFF. 


Combined with the utility of a 
smoking stand is a loud speaker. 
Carry it about and have it where 
you want it—on the porch or along 
side of your easy chair. 

Sales offices 


SANFORD BROS. 


CHICAGO . . . . 30W. Walton Pl. 
CHATTANOOGA .. . 615 Broad Street 
SEATTLE . . . . . Am. Bank Bldg. 
SAN FRANCISCO . « 311 Minna St. 


TIMBRETONE MFG. CO. 


Factory: Hoosick Falls, N. Y. 


FASTE DIAL SETTING CHART (U THIS SPACE 


All apparatus advertised in this magazine has:been tested and approved by POPULAR RADIO LABORATORY 


WAVELENGTH | DIAL SETTING 
METERS. À 


A Tuning Chart 


to Adjust 
to Your Own Set 


INSTRUCTIONS FOR USE: Cut out the chart at the left and paste 
it on a piece of thin, stiff, white, bristol paper. Then cut out the small 
chart at the right. It should be pasted in position on the blank space 
on the right-hand side of the main chart underneath the heading “Dial 
Setting.” To get it in exactly the right position tune in a station of 
around 350 to 450 meters and find out what setting it comes in on on 
your dial. For instance, a slation on 405 meters would come in some- 
where near 59, 60 or 61 on your dial according to the variation of the 
condenser in the set. If it comes in at 60 (say), paste the dial setting 
part of the chart in place so that 405 meters on the wavelength scale is 
exactly opposite 60, on the dial setting scale. Then all the other stations 
will tune in approximately as indicated by the completed chart. 


First of all, the foundation unit, 
completely wired, should be placed in 
the cabinet that has been chosen by 
the builder. In all these units, the 
foundation unit will slip right in from 
the front and the binding-post strip will 
project in the rear. This is true in 
every case except for the console where 
the binding-post strip rests inside. of 


the cabinet. The set in its cabinet may 
then be placed on its stand or table and 
connected up with a standard 6-volt 
storage “A” battery and with three 
45-volt standard heavy-duty “B” bat- 
teries, as shown in Figure 11. 

The binding posts, F1 to F12, on the 
back of the strip should be connected 
exactly as shown-and a “C” battery of 
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The New Balkite Charger 


- MODEL J. Has two charging rates. A 
low trickle charge rate and a high rate 
for rapid charging. Can thus be used 
either as a trickle or as a high rate 
charger. Noiseless. Large water capac- 
ity. Rates: with 6-volt battery, 2.5 
and .5 amperes; with 4-volt battery, .8 
and .2 amperes. Special model for 25- 
40 cycles. Price $19.50. West of Rock- 
jes $20. (In Canada $27.50.) 


‘Balkite Trickle Charger 


MODEL K. With 6-volt “A” batteries 
can be left on continuous or trickle 
charge thus automatically keeping the 
battery at full power. With 4-volt bat- 
teries can be used as an intermittent 


CA 
| aL 
A New Balkite “‘B’’ at $27.50 


Balkite “B” eliminates ‘‘B’”’ batteries 
and supplies“‘B”’ current from the light 
et. Noiseless. Permanent.Employs 
notubesand requies no replacements. 
Three new models. Balkite “B”-W at 
$27.50 for sets of 5 tubes or less Te- 
ing 67 to 90 volts. Balkite ““B”-X 
or sets of 8 tubes or less; capacity 30 
milliamperes at 135 volts—$42. Balkite 
**B”.Y, for any radio set; capacity 40 
milliamperes at 150 volts— $69. (In 
Canada: “B”-W $39; “B”-X $59.50; 
“B.Y $96.) 


Balkite Combination 


When connected to your “A” battery 
supplies automatic power to both “A” 
ande *B” circuits. Controlled by the fil- 
ament switch on your set. Entirely au- 
tomatic in operation. Can be put either 
near the set or in a remote location. 
Will serve any set now using either 4 
or 6-volt “A” batteries and requiring 
not more than 30 milliamperes at 135 
volts of “B” current—practically all 
sets of up to 8 tubes. Price $59.50. (In 
Canada $83.) 


. All Balkite Radio Power Units operate 
from 110-120 vole AC current with 
_ models for both 60 and 50 cycles. 


Operate your 
radio set from the 


light socket 


Either with a Balkite Charger 
and Balkite“B’or with the new Balkute 
Combination Radio Power Unit. 


Now you can operate your radio set from the light 
socket. Merely by adding the new Balkite Radio 
Power Units —either by adding a Balkite Charger 
and Balkite “B,” or by adding the new Balkite Com- 
bination Radio Power Unit. | 

In either casethe result is thesame—light socket oper- 
ation, maximum convenience,and smooth, silent power. 

Balkite Light Socket Power is noiseless, There is 
no hum. It is never low and never runs down, but is 
always exactly what is required by the set. It is per- 
manent. Balkite Radio Power Units are permanent 
pieces of equipment. They employ no bulbs, and have 
nothing to replace or renew. They cannot deteriorate 
from either use or disuse. Other than a negligible 
amount of household current their first cost is the 
last. With sets of high current requirements their 
use is highly desirable for the saving alone. They re- 
quire no changes in your set. l : 4 

Over 600,000 radio receivers—one of every ten— 
are already Balkite equipped. Equip yours with Bal- 
kite and convert it into a light socket receiver. Know 


the pleasure of owning a set always ready to operate 


at full power. 
Listen to the Balkite Radio Symphony Concerts with Walter Damrosch 
and his New York Symphony, Saturday nights 9 P. M. Eastern Standard 


Time beginning October23. Stations: WEAF, WEEI, WGR, WFI, WCAE, 
WSAI, WTAM, WWJ, WGN, WCCO, KSD, WDAF. 


Balkite 
“Radio Power Units 


Manufactured by FANSTEEL PRODUCTS COMPANY, INC., North Chicago, Illinois 


me — m — MM- Ml 
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If you own a Radio, with an outdoor aerial 
circuit, you naturally want to eliminate fire 
risk and protect the lives of your family and 
the loss of your home. The “Little Joe” Lizhtning Arrester 


will insure this safety— Fig. 1 illustrates a cross section of “Little Joe” 
Arrester, showing the mica disc (Fig. 2) placed between two pieces of 
carbon causing an air gap thru which a bolt of lightning passed, 
effecting the mica disc only; saving the set from destruction and in all 
probability the home. The lead-in or ground wires showed no effects 
of the charge. The “Little Joe” Arrester will do the same for you. 
Designed especially for radio work; made of porcelain, small, neat, 
rugged and serviceable, will not interfere with the receiving set in any 
way, and can be suspended upon antennae or fastened to wall with 
heavy brass clamp, which is furnished with each arrester, 


Manufactured by 


CIRCLE F MFG. CO. 


Trenton, N. J., U. S. A. 


Easier 
tuning, 
more 
distance, 
volume 

and clarity - 


VARIO-DENSER 


Used in POPULAR RADIO 
Improved Browning - Drake Hookup 
Indorsed by leading radio authorities 


66 NJ?? A slight turn obtains cor 
Model N rect tube oscillation on 
all tuned radio frequency circuits. Neutro- 
dyne, Roberts two tube Browning-Drake, eee. 
McMurdo Silver's Knockout, etc., capacity It Delivers 
range % to 20-micro-micro farads. Price $1.00. 


Model ‘‘G’’ vith srid glips obtains the Full “B” Voltage 
proper oe capacity on : : 
Cockaday circuits, filter and intermediate fre- 
quency tuning in heterodyne and positive grid 
bias in all sets. Capacity range: 

Model G-1—.00002 to .0001 MFD 

Model G-5—.0001 to .0005 MFD 

Model G-10—.0003 to .001 MFD B—BATTERY ELIMINATOR 


Price $1.50 .. . - 
X-L PUSH POST Operates from lighting current like 
Push it down with your POU other household appliances. Uses 
-thumb, insert wire, remove WAAMA Raytheon rectifying tube. Furnishes 
ressure and wire is pels ese cea smooth unfailing plate current with- 
out hum or vibration. 


y 
eld. Releases instantly. vE | 
Price 150. - i 
Push Post Panel perma- 
nently marked in white on 
black insulating panel. In Lox 


idg 


Write the Manufacturer 


including soldering lugs, rais- ° , P 
ing bushings and screws for 
mounting, ete. Price, $1.£0 
COMPANY 
t . 
State and 64th Streets 
n va - ` CHICAGO, U.S.A. ` 
andanan Ave Makers of BURNS Speakers 


control, M2. : 


about 22 volts should be’ used 'if a UX: 
171 tube is used. Remember that if 
the UX-171 type of tube is employed, 
a -ampere automatic filament ad- 
juster should be placed in series with 
the filament of the last tube. 

Notice that in Figure 11, the two 
binding posts for filament current 
supply for the last tube are bridged over 
to the “A” (—) minus binding post, F4, 
and “A” (+) positive binding post F5, 
for tke other four tubes. 


When the batteries have been Sone 


nected up, three UX-201-a tubes should 
ke inserted in sockets Y1, Y2 and Y4. 
A UX-200-a tube should be inserted in 
socket Y3 and either a UX-171 or-a 
UX-210 tube should be placed in the 


last socket, Y5. The loudspeaker plug. 


should be inserted in the jack X, and 
the battery switch, Q, should be turned 
on. All tubes should light immediately 
at the correct brilliancy. -. 

The middle tuning control, L, should 
be adjusted to zero when the condenser 


plates are all out and the right-hand 


control M1, that is marked “resonator,” 
should also be set at zero when the con- 
denser plates are all out of mesh. The 
right-hand volume control, M2, should 
be turned in an anti-clockwise direction 
all the way and the dial set at zero. 

To start the receiver in operation, 
tune the middle dial, L, to the wave- 
length of the station that you wish to 
hear, after you have determined the 
approximate position on the dial from 
tke tuning chart on page 562. Adjust 
the resonance control, M1, until the 
signal strength is brought up to sufficient 
volume, and then regulate the volume 
to just the right tone with the volume 

The small flashlight bulb that should 
ke placed in the socket in back of the 
panel on the tuning control, L, is a 
6-volt flash lamp and it may be turned 
“on” and “off” at will by the small 
iwist button at the extreme top and 
middle of the panel, P, that forms part 
of the control unit, L. 

This is all that there is tq the tuning 
operation of the LC-27 receiver. - 

Builders are advised to use their 
regular “A,” “B” and ‘‘C” batteries on 
the set until the November issue ap- 


pears with further and complete data 


on the LC-Senior power-pack with com- 
plete operating data for using the set 
without any batteries. 

The antenna may be connected to 
either of the two posts, Fl or F2, 
shown in Figure 11, although sharper 
tuning, where it is necessary, will be 
obtained from the post, F2, that is 
located next to. the ground binding 


rost. If the set is to be worked without. 


any antenna at all, the ground wire, 
instead of being fastened to the ground 
binding post, F3 should be connected 
to the end post, F1 on the right end 
of the cabinet, when looking from the 


rear. The ground may be either a. 


radiator pipe or a cold-water pipé. 


ma] 
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‘With the Experimenters 
(Continued from page 536) 
lengths above 10 inches, merely multiply 
the number of turns by ten and the 

length of coil by the same amount. 

If lengths are required below 1 inch, 
divide the length of ccil in the chart by 
ten and the number of turns by the same 
amount. In the latter case the length 
of coil will naturally be read in tenths 
of an inch. 


Exampte: The length of the coil is to | 


be .3 of an inch and the wire, number 
16 DCC. 

Proceeding as before, the number of 
turns for a 3-inch length of coil will be 
found to be 50; divide this by 10, and 
the number for the .3 inch coil is found 
to be 5 turns. For a 30-inch coil, the 
number of turns will be just ten times 
as much as for the 3-inch coil, or 500 
turns. 

—Morris M. SILVER 


How to Get the Most Out of 
Your Browning-Drake 
Receiver 


Since the publication of the original 
article on the Browning-Drake Receiver 
in the August, 1926, issue of POPULAR 
Rapio, a great deal of experimental 
work has been done in an effort to de- 
velop the receiver to an even higher 
point of efficiency than it showed in the 
first tests. 

Because of the comparatively large 
variety of tubes now on the market it 
seemed logical to take the tube equip- 
ment for this receiver as the first sub- 
ject for experiment. 

It is evident that the selection of the 
proper tubes for the set cannot be based 
solely on the volume and quality of re- 
production that is obtained. Other 
factors must be taken into considera- 
tion, such as filament-current consump- 
tion, plate-current consumption and 
grid-bias requirements. 

In the case of the power tube to be 
used in the last audio stage, there is no 
question but that the UX-171 tuke best 
fits the requirements as it will handle 
a greater amount of power without dis- 
tortion than will any of the other 5- 
volt tukes. It must ke remembered, 
however, that this tube requires a com- 
paratively high “C” battery value; but 
this is not difficult to provide. 

A more important consideration is the 
high “B” battery current consumption 
which results when this tube is used. If 
the “B” battery voltage that is applied 
to this tube in the Browning-Drake re- 
ceiver is 180, for instance, the current 
consumption becomes so high that the 
“B” batteries will have a comparatively 
short life. From the standpoint of 
economy it is preferable to use a good 
“B” power-pack in this case rather than 
batteries. If the voltage applied to this 
tube is reduced to 135 volts, conditions 
will be somewhat better and the current 


Brodigyotun E 


for B-Eliminators 


Bradleyohm-E is a new 
and enlarged Bradley- 
ohm designed espe- 
cially for B-Eliminator 
Voltage Control. The 
extra long columns of 
scientifically-treated 
graphite discs insure 
perfect voltage control 
over a wide range. It 
is made in several 
ranges for various B- 
Eliminator circuits. 


BradleyunitA 


PERPECT FIXED RESISTOR 


Bradleyunit-A ï a 
solid molded resistor 
for radio circuits. It is 
molded and heat-treat- 
ed under high pressure, 
making it impervious 
tomoisture. Thesilver- 
capped ends can be 
soldered withoutafiect- 
ing the calibration of 
the Bradleyunit. 


IF so, follow the example of 
leading radio engineers and 

use the Bradleyohm-E and Brad- 
ns for your voltage con- 
tro 


Most of the well-known factory 
built B-Eliminators are equip- 
ped with Bradleyohms as stand- 
ard equipment. Surely,no better 
recommendation of the relia- 
bility and stability of the Brad- 
leyohm can be asked. 


Build permanent performance 
and high efficiency into your 
B-Eliminator by asking your 
dealer for Bradleyohm-E and 


Bradleyunit-A for your circuit. 
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Are You Building 
a B-Eliminator? 


Allen-Bradley Co. 


276 Greenfield Ave., MILWAUKEE, WIS. | 


‘Use 


Jen-Bradley 


Perfect Radio Devices 
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Don’t N eglect 
this Vital 


Tipop LEADIN CONNECTOR 


FEW spare moments, a screw driver, and you have 

sure, perfect connection between your aerial and 
lead-in wire. No noise, no soldering, no 
loss of “distance” due to swinging aerial 


or corrosion. 
loose. 


Jobbers and Dealers, write us! 


JAMES F. DOOLAN 


MANUF ACTURING CORPORATION 
36-42 West 47th St., NewYork 


PN T. esas 


TYPE K 
A New Audio 
Transformer 
Fully Mounted 
Bakelite Top 


Ratios 2-1, 
334-1, & 5-1 
List $1.75 


First in Quality 


In the A lal place Don PA has never failed to 
realize t highest 


gineers—who always are among the first to in- 
troduce their tho jnis in audio design. Nothing 
but the best gr materials gojo into the krya 
struction of Dongan products. Ey ory ne 


erating efficiency. 
. All Types—Mounted and Unmounted for all 
requirements 


IMPORTANT ANNOUNCEMENT 


For the New Raytheon A B C Power Unit for 
the 199 tube 


Use Dongan 


ry Torin ES ETE E EE No. 2561 
e a SA . . No. 1591 


Complete information on request 
Be sure to get information on Dongan B-Power 
Parts for various types of filament and non- 
filament type tubes. 


DONGAN ELECTRIC 


MANUFACTURING COMPANY 
2983-3001 Franklin St. Detroit, Mich. 


“ CTRANSFORMERS of MERIT for FIFTEEN YEARS Viy 


Tip-Top cannot work 


Eliminates 
Antenna 
Noise 


F. D. Pitts Company 


INCORPORATED 


219A Columbus Ave. 
Boston, Mass., U. S. A. 


+ 


Merchandising 
Radio 
Since 1919 


+ 


DEALERS — send for large 
and profusely illustrated 
catalog on the products of 
scores of nationally adver- 
tised radio manufacturers. 


Wholesale Exclusively 


è 


e Pioneers in the 
Distribution of Radio’’ 
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| pack that is capable of delivering a}, 


consumption will be reduced to a point {. 
where the use of “B” batteries becomes | 
practical. They should be of thf 
“heavy duty” type in any case because’ 
the drain would still be too heavy for the 
ordinary “large” size batteries. 

To sum up, if the maximum result. 
are desired so far as volume and dis}: 
tortionless reproduction are concerned,|: ; 
the UX-171 is the type of tube to use in 
the last stage of this receiver. It should}: 


be used in conj unction with a “B” power- 


maximum voltage of 135 to 180 volts. 
In all cases where this type of tube Bj: 
used, a proper “C” battery should bef 
provided with a value up to 40 volts, |= 
if the plate-supply voltage is 180, or 
up to 27 volts if the plate supply is 135 k 
volts. j 

The UX-112 type of tube will serve:,, 
very well in the last audio stage and i 
has the advantage that the “B” battery} n 
current drawn by this tube is much. 
lower than that required by the UX- : 
171. Itis capable of handling all except’ 
extremely loud signals with a high de-* 
gree of quality. Its one drawback seems ` 
to be that it is not quite capable of hand. i 
ling extremely strong signals from near" 
by broadcasting stations. This may eash ` 
ly be taken care of by tuning one of the: x 
wavelength controls slightly off resor 
ance and in this way reducing the vol” 
ume on strong signals to a point within? 
the limitations of the UX~112 tube. 

If the “B” battery voltage used i" 
180, the current drain with the UX-122;" 
tube will be sufficiently high to warrant 
the use of “heavy duty” cB” batteries. 
With a voltage of 135, the current drain ~ : 
drops considerably and the use of the“ 
“large” size “B” batteries becomes prae!! 
tical. A set of these batteries will have; 
extremely long life, running into sever’? 
months, if the set is used at an aver 
rate of from two to four hours daily. 

“C” battery voltage required with 

UX-112 tube will be Aaa AT 108 
volts when the “B” battery voltage i is 
180. x 

A “B” supply unit may be used with? 
the UX-112 tube, of course, and it may: ù 
have a voltage output of any where from: i 
135 to 180 volts. q 

A properly designed high mu tube ~ 
sometimes works out very satisfactonly;~ 
as a radio-frequency amplifier. ie 
is particularly true when the amp 
is of the neutralized type, such as ison. 
ployed as the radio-frequency unit of 
circuit like the Browning-Drake. Tal: 
too, the small type high-mu tubes, ~ X 
which consume the same filament 
rent as the UX-199, may well be en: 
ployed in the resistance-coupled auto, 
frequency amplifier system of the 1 
proved Browning-Drake. 

The best over-all performance of 
Browning-Drake receiver was obtai 
when the CeCo high-mu, small 
tubes (long prongs for use with the 
type UX socket) were used in the radi 
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frequency and first two audio-frequency 
stages. A standard . UX-199 tube 
works out most satisfactorily for the 
detector, and a UX-171 and UX-112 
for the last audio stage. | 

In‘ the arrangement described, the 
coupling | resistors which perform ‘most 
satisfactorily, are: 100,000. ohms. The 
value of the grid resistors varjes some- 
what with the particular tube used but 
should be about .075 megohms (75,000 
ohms) in the second stage and about 
025 megohms (25,000 ohms) in the 


first stage. The resistors used to sup-. 


ply the plate of the detector and radio- 
frequency tubes, should be approxim- 
ately .075 megohms in the detector plate 
circuit and from .05 to .075 megohms 
in the radio-frequency plate circuit. 

In connection with these resistors, it 
has been found advisable to use rather 
large sized fixed condensers. In fact, 
the author has been able to secure very 
satisfactory results by running the size 
of the condenser up to 1 microfarad. 

In the original article m the August 
issue it was suggested that an antenna 
75 feet long, exclusive of the lead-in, 
would be most satisfactory. The char- 
acteristics of an antenna vary a great 
deal with location, so that a given 
length of antenna cannot be said to be 
the very best that may be used. Later 
experience seems to show that a forty 
to eighty foot antenna with as much 
vertical part as possible operates most 
efficiently. 

The vertical part of an antenna is 
sometimes called the lead-in, but as 
the vertical component of the antenna 
is the factor that picks up a large per- 
centage of the signal it should be in- 
cluded in speaking of the length of the 
antenna as it is above. In view of these 
foregoing facts, the vertical part of the 
antenna should be as long as possible. 
That is, the antenna should be placed 


‘as high as possible. 


: With the antenna tuning system used 
in the receiver described, a large hori- 
zontal antenna is not necessary and a 
vertical wire thirty or forty feet long 
will be found to give ample signal 
strength in many cases. 

It is sometimes found that a receiver 
will go into oscillation with a “snap” 
or “plop” as the tickler coil is rotated. 
This condition is wrong. It should go 
into oscillation smoothly. There are 
several things that regulate the regen- 
eration in the receiver and, as smooth 
regeneration is absolutely essential for 
maximum signal strength and stability, 
the several items which would give 
this condition are listed. 

First, the larger the bypass condenser 
in the plate of the detector tube is, the 
more easily will the set oscillate. Con- 


‘sequently, if the receiver breaks into 


oscillation when the tickler coil is 


turned only a slight way past its right 


angle position with the secondary of the 
R.F. transformer, this bypass con- 
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22 NORDEN-HAI Ch- CN 


A New and Advanced 
Model— 


N orden-Hauck 
 Super-10 


Highest Class Receiver in the 
World 


Panel Size: 36"x9"x1-4"? Weight: 55 lbs, 


HE NORDEN-HAUCK SUPER-10 is an entirely new and 
advanced design of Receiver, representing what we believe 
to be the finest expression of Modern Radio Research 
Engineering. It is the product of years of experience devoted 
exclusively to the attainment of an ideal Broadcast Receiver— 
regardless of cost, 

Results obtained in every respect will upset = your previous 
ideas of good radio reception. 

Here are only a few of the host of features. that place the 
NORDEN-HAUCK SUPER-10 far in advance of competition: 


—10 tubes employed to. give perfect reproduction with unlimited 
range and volume power. 


—Super selectivity on all wave lengths. 
—Built to Navy Standards. 


—Wide wave length range, 200 to 560 metérs, without change of 
coils. (Adaptable 35 meters to 3600 meters if desired. | 


-~ —Use Loop or Antenna. vy i 4% i x 
—Simple to operate, having only two major tunini e 
—No Harmonics. Signals are received only at one point. 
—Special Power Audio Amplifier, operating any loudspeaker and 
eliminates necessity of external amplifier. | 


—Can be operated directly from house current if used with 
NORDEN-HAUCK POWER UNIT AB-2 SPECIAL. 


The NORDEN-HAUCK SUPER-10 is available completely con- 
structed and laboratory tested, or we Shall be glad to supply the 


complete engineering data, construction blue prints, etc., for those 
' desiring to build their own receiver. 


TEAR OPP AND MAIL TODAY 


Upon Request A complete catalog, QR OCOLAANODNANOOCANDASEASECOCASRACAACOONDNONORDORLONOONOANDONODANOPADDADRRESOLOGUODNOOCSSNAONSOCOAOUDCASTERCEGCOALESCOGCORO 0O00 
attractively illus- l 
trated, will be gladly mailed without chart, : NORDEN-HAUCK, Inc, 
or full size constructional blue prints, show- £ Philadelphia, U. S. A, 
ing all electrical and mechanical data, will 2 Gentlemen:— 
Poche ad mailed postpaid upon receipt E m Please send me without cost or obliga- 
= tion on my part, attractive ustrate 
Write, Telegraph or Cable Direct to E Baa Serr ming the new Norden- 
2 auc uper- 
NORDEN o H AUCK = [O I enclose $2.00 for which please send 
l ia = me, postpaid, complete full size construc- 
E NGINE] s E. rar a and all data for building 
MARINE BUILDING È Name 
Philadelphia, U. S. A. : Address 


roved by PopuLarR RADIO LABORATORY Page 567 


\ 


Yr 


Å 


“ys 
Uy, 3 > 


ninoy 
~> Anitu 7 
Fe 


° 
Go 
G 


4S 


y | 
the, P, 
MINH nhy Q 


©. A 
AAM, 7O 
pS ty, 0, 


B 


Formica For The Amateur 
Formica panels for well known kits Veri Chromed in gold on high.gloss Formica are sold by lead- 
ing dealers and jobbérs: Bremer Tully, Counterphase;. Browning Draké National; General Radio 
Four Tube Universal; LC Receiver; Victoreen Superheterodyne;_Best’s Superheterodyne; Mad- 
ison Moore Supsrheterodyne; Camfield Duoformer; Aerodyne 5 Tube; St. James 8 Tube; Karis 
ti s G PE : e ra - 4. 
as THE FORMICA INSULATION COMPANY 
4641 SPRING GROVE AVENUE | 


Hear the Formica 
Orchestra Tuesday, 
9 to 10 Central Time 


Formica has a 
Complete Service on 
Insulating Material 
and Parts for Radio 


Over WLW. Manufacturers 
NEW | Š 
N AA TTL 
‘‘HI-OHM’’ Universal SE gal SE 
Volume Control VARA Ha 


(Full —~ (PAT. PEND.) 


Rosin Core 
Radio SOLDER 
EA a Pai Sure is Safe and Simple 
, Non-inductive, variable wire wound resist- 


Approved by 
Radio Engineers 


A Genuine Solder 


ance 13%” diameter. Resistance element 
produces a uniform percent change in re- 
sistance, At zero end resistance rises slow- 
ly, near maximum end resistance rises more 
rapidly, but always the same percent 
charige. Resistance characteristic curve 
mathematically correct for all circuits. 


H 500,000 Ohms. l 100,000 Ohms 


-CHICAGO SOLDER COMPANY 


300,000“ 000 ||| GLITNIR need WetatirwoodA ve. Chicago, U 
200,000 ‘* 10,000 “ 

“HI-OHM” combined with filament 

switch, each resistance............. $2.50 “Youn VEALERY 


CAN SUPPLY YOU 


Any dealer can supply 
& 


In Canada—Carter Radio Co., Limited, Toronto 
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denser should be made smaller. It was 
formerly .001 mfd. and it might help 
to make it .0005 mfd. 

Second, the grid-leak and the grid- 
condenser have a marked effect on the 
regeneration control. If the grid-leak 
is quite large, say five to eight megohms, 
and the grid-condenser has a capacity 
of from .0001 to .0005 mfd., a smooth 
control of oscillation is obtained. The 
exact size cannot be specified for all 
tubes, as their characteristics differ 
materially. 

However, it has been found that a 
grid-condenser considerably smaller 
than the standard size of .00025 mfd. 
may be used to advantage. A larger 
grid-leak may be used with this size 
condenser without damaging the qual- 
ity of the signals received. 

The plate battery voltage applied to 
the detector tube may also be varied 
somewhat so as to obtain smoother re- 
generation. The number of turns on 
the tickler will also effect this condition, 
but in the coils put out, the correct 
number of turns has been carefully de- 
termined by experiment. 

It.may occasionally be found that the 
Browning-Drake receiver gives a con- 
tinuous howl or perhaps a high pitched 
whistle when the loudspeaker is turned 
on. When this is the case, the trouble 
can practically always be eliminated by 
one or two things. First, the loud- 
speaker should be moved further away 
from the receiver and should be kept a 
fair distance from the body of the person 
operating: the receiver. In most cases. 
it is inadvisable to stand the speaker 
on top of the receiver, or even on the 
same table with the receiver, because 
the vibration of the speaker may cause 
the tubes to vibrate, with a resulting 
howl. | | | 

The second scheme for eliminating 
these undesirable noises is to ground the 
case of the audio transformer. A 
“peanut”? whistle may, of course, be 
due to the use of run-down “B” bat- 
teries and if any trouble of this kind 
occurs it is always well to test the volt- 
age of these batteries. 

There has been some question as to 
why the UX-199 type of tube is always 
used in the radio-frequency amplifier 
of this and former models of this receiver. 

The UX-199 tube has a very small in- 
ternal grid to plate capacity and is 
consequently easier. to balance than 
would be the case if a UV-20l-a type 
tube were used. .There are other tubes 
than the UX-199, however, which have 
a small capacity such as the Magnavox 
tiibe or the Ce-Co high-mu tube and 
any one of these may be used. 

—ArtTHUR H. LYNCH 


‘The photograph of the North Pole 
taken by American airmen discloses 
only a hole in the ice. It is presumed 
that some unscrupiilous Eskimo stole 
the thing fer this antenna, | 
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“radio: evening” — 


_ THe moment you pay for a radio battery, you pay for some- 
thing. more than “just a battery.” You are investing 
' your money in many evenings of radio pleasure. . . or dis- 


appointment. You must get a battery that will give you 
trouble-free service and good, clear radio reception. 
Prest-O-Lite Storage Batteries, made especially for 
radio use, have back of them more than twenty years of 
manufacturing experience. They are honestly made, 
only the finest materials go into their construction. They 
have been perfected in the world’s largest electrochemi- 
cal research laboratories. 
. When you select a Prest-O-Lite “A” or “B” Storage 
Battery you are certain of getting real battery value. 


You are certain of getting batteries that can be depended 


upon to deliver their rated ampere-hour capacities. This 
lengthens the time nee and assures good, 
clear reception. 

Prest-O-Lite Batteries are attractively priced from 
$4.75 up. So that it is unwise to take a chance on 
batteries of unknown make. There's a Prest-O-Lite 
dealer near you. . 


THE PREST-O-LITE CO. ,INC. 
| INDIANAPOLIS, IND. Zao 
New York | San Francisco 
- In Canada: Prest-O-Lite Company of Canada Ltd., Toronto, Ontario 
» wm . 


Send for free booklet 


“What every owner of a radio should know about storage batteries” is 2 i 


little booklet which every radio fan will find interesting and helpful. 
is crammed full of hints that will bring surprising radio results—and save 
you money. It's yours for the asking, without obligation. 


STORAGE BATTERIES FOR 
MOTOR-CARS AND RADIO 


— 
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Inside Information on New Radio Receivers 
The Bosch ‘‘ Amborada’’ 


“Stop”? 


and lightning won't 
harm your set 


' The National Board of Fire Un- 

derwriters specify that an approved 

Radio Lightning Arrester must be 

ee with all out-door aerial instal- 
ions. 


Protection is easy. Insure your 
insurance and save your set with a 
WIRT LIGHTNING ARRESTER 
(listed as standard by Underwriters’ 
Laboratories). The cost is a trifle. 


THE WIRT LIGHTNING AR- 
RESTER is an approva air gap 
type, made of bakelite giving am- 
ple insulation, with brass terminals 
moulded in bakelite, far enough 
apart so that there is no leakage. A 
“petticoat” of bakelite shields the 
arrester from water and dust. Hand- 
some and rigid. Lasts a lifetime. 
ey to install. Full directions on 
Ox. 


Don’t wait for a warning from the 
elements—it may be too late then. 
Install the WIRT LIGHTNING 
ARRESTER—now. 


proper dis- 
tance, pro- 
vides perfect 
insulation, and prevents wear and tear on 
the wire by preventing sagging and swaying. 


The Wirt Lightning Arrester is listed as 
standard by Underwriters’ Laboratories. 


Wirt Lightning Arrester. $1.00 
Wirt Insulator ...... .35 


SOLD BY LEADING RADIO DEALERS 


Wirt Company 
PHILADELPHIA, PENNSYLVANIA. 


Makers of Dim-A-Lite 
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From a photugraph made for POPULAR RADIO 


(Continued from page 528) 
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TOTAL SHIELDING IS EMPLOYED 
Figure 2: This view of the ‘““Amborada” shows how completely each 
stage is shielded by a metal can; each of the tubes except the audio-fre- 
quency amplifier tubes is placed in its individual, round metal can. 
~ A sturdy chassis prevents warping in the set. 


last year’s manufacture, it was found ` 


that stations were brought in with great 
volume on the ‘‘Amborada” (using a 
ten-foot antenna): that could not be 
picked up at all on the older set, even 


` with the use of an outdoor antenna. 


- The ‘radio-frequency amplifier is, in 
addition, so well balanced that there is no 
trace of oscillation in the set, no matter 
to what wavelength it may be tuned. 

What is more, a real single-control 
operation of the receiver has been ob- 
tained by perfectly matching the four 
stages of the radio-frequency amplifier 
so that it does its work as efficiently as 
if every stage were individually tuned. 
There are no additional balancing con- 
trols; the necessary balancing of the tun- 
ing units is accomplished before the 
receiver leaves the factory. 

These four stages of amplification, 
the detector, and each of the coils are 
individually shielded in accordance with 
the latest approved methods of set de- 
sign. The whole receiver is assembled 
on a steel frame to assure a rigid founda- 
tion. This is especially important in the 


case of the five variable tuning conden- . 


sers which must always be kept in exact 
alignment, as they are all operated by 
means of a single control. 


shields have been removed. The tuning is uone by the 


When the receiver is installed in the 
home it is necessary to make only one 
adjustment inside of the receiver; this 
is to adapt it to the antenna with which 
the particular receiver is to be used. 
This adjustment takes only about ten 
seconds, and once made it need never be 
changed unless a different antenna is 
used at some later date, in which case 
a readjustment of this internal control 
must be made to match the receiver 
to the new antenna. 

A good idea of the fine sensitivity of 
the receiver may be obtained from a 
list of the stations that were tuned in 
on July 8, a warm summer night. 
During the evening of this test, which 
was conducted by Porurar RaDio, the - 
usual summer reception conditions, with 
a fair amount of static, prevailed. The 
antenna used throughout this test con- 
sisted of a 10-foot length of No. 28 wire 
that reached from the receiver up to the 
picture moulding. 

All of the stations were received on the 
loudspeaker and even the most distant 
of the stations listed were easily audible 
throughout an ordinary room. The 
majority came in with such volume that 
it was necessary to turn the volume con- 
trol well down. 


WHAT THE SHIELDS HID 
Fıcure 3: How the ““Amborada” looks when the top portion of the 


small knob at 


the right center that rotates all of the condensers in,unison by a gear 
arrangement; the other small knob controls the-volume. 
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YOUR 
INDIVIDUAL 
RADIO 
PROBLEMS 
SOLVED 


fk Rin mantani for the benefit of 
ita readers: a weed ae B 


letter any question 


ce 
ble to readers, other than 


In writing A a a coun aue, pet a 
one general subject, writing on one side of the 
paper only, and enclose a self-addressed and 


pe. 

It a ES that your individual problem 
has been covered in an issue of POPULAR 
RADIO, and so as an aid to you we endeavor 
to keep a supply of back numbers in stock. 
The condensed index below gives a few ry the 
subjects that have ap recently, look 
this list over and if the information you want 
is covered, we will be pleased to supply back 
numb2rs at 350. a copy. 


- January, 1926 


—How to i the Most Out of Your LC-26 


. -Some ‘New and Useful Facts About Coils. 


—When Your Set Won't Work. 
—Straight-Line-Frequency Condensers. 
—What'’s New in Radio Apparatus. 


February, 1926 

—How to Reduce Distortion in Amplification. 
yon anini Sets ae 

—How to Cut Down Your ‘ “Be Battery Bill. 
—Hints for Amateurs. 


March, 1926 


the U. 8. 
8C Receiver for Short 
and Long Waves. 
April, 1926 
—How 1 Get an Operator 8 “Ticket.” 
—What Suslent Frequency Condenser 


—How to Biia a Power-pack Amplifier. 
—The New “C Pilot” 
and Operate a Low-Power 


—The Popular Radio Medal for Conspicuous 
Service. 


May, 1926 
—How to paw Up Your Own "Tuning 


Grap. 
=H ous Build the Improved Raytheon 


-ug ‘to or atid wild an antenna, Mast for $15.00. 
—Fifteen Ways to Reduce Static. 
—Do Your Colls Broadcast? 


June, 1926 

—How to Build the New Home Receiver. 

—How to Put Up a Good Outdoor Antenna. 

—How to Get the Most Out of Your Ready- 
made Recelver. 

—Audio-frequency Amplification. How to Get 
it Without Distortion. 

— Four Nev Combinations of Units for Assem- 
bling the Raytheon Power-pack. 


July, 1926 

—How to Get the Best Reception in METERS e 

— The Best Crystal Set for $13.00. 

—How to Build the Newest Portable “Town 
and Country” Receive: 


`~ —Four New Combinations « of Units for Assem- 


oling the Raytheon Power-Pack. 
—How to to Get the Most Out of Your 8-C Re- 
ver. 


August, 1926 - 


—A New Method of Using Harmonics for De- 
termining Frequencies. 


— Popular Radio Circuits. 
— How to Build the Improved Browning-Drake _ 


Receiver 

—How to Pick Out a Loudspeaker 

et the Most Out of Your “Town 
and Country" Receiver 

—Three Vacuum Tubes in One. 


. September, 1 


926 

—Foretelling ais Reception from the 
Weather Map. 

—How to Build an Impedance-coupled Am- 


plifier 
—A Radiant Crystal Pilot 
—Popular Radio Circulta 
—How to Simplify Your Set with Automatie 
Filament Controls. 
—Inside Information on New Radio Receivers. 
—How to Wire Your House for Radio. :; 


POPULAR RADIO 


Department 108 
627 W. 43d St., New York 
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RESISTOR 
MOUNTING 


Made of moulded insu- 
lation of exceptionally 
high resistance. Only 
Lone mounting on 

e market and occu- 
pies but little space in 
set.’ 


Single mounting.__50c 
For condenser. 65c 


- circuit—known as the LC-27. 


\WWVEEN a manufacturer tells the world his 
product is good his words are likely to 
pass unheeded. . And justly so. . . . He 


'may be sincere but he cannot help being 


prejudiced. 


But when a leading authority, untouched 
by partisanship, indicates his preference for a 
particular product his choice is sure to com- 
mand attention and respect. 


Laurence M. Cockaday, celebrated radio engi- 
neer, has just perfected a new and notable 
In selecting a 
resistance unit for his LC-27, Mr. Cockaday 
elected to use the Durham Metallized Re- 
sistor in his original design. 


The reasons for his choice are plain. The 
Metallized character of the Durham Resistor 


. renders it impervious to. moisture and atmos- 


pheric changes and assures a constant re- 
sistance value under all conditions. This 
means clear reception devoid of distortion and 


noises. 


Mr. Cockaday’s action speaks louder and 
more convincingly than our words. For bet- 
ter reception follow his lead and install a 
Durham Metallized Resistor in your re- 
ceiver. 


500 ohms to 10,000 o $1.00 
Above 10,000 ohms to .24 m 75 
-25 meg. to 10 m 50 


AR 
METALLIZED bap 
w = 


RESISTORS 


INTERNATIONAL RESISTANCE CO. 


Dept. A  :;- 


::-___Perry Bldg. =: 


Philadelphia, Pa. 
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All Benjamin Radio Products 
standard as the far-famed 


ware of the same high 
Cle-RaTone Sockets ~ 


The most beautiful or the largest radio set it is possible to produce 
is helpless with just a little technical flaw in its interior. Thus if you 
would have clear and consistent radio reception you can not afford 


to use “bargain” radio parts. 


a 


There are just three characteristics which have gained popularity 
for Benjamin Radio Parts; the best possible quality in material; the 
highest perfection in technical construction; and absolute permanence 
in cooperating with other radio parts to give perfect radio reception. 


Improved Tuned Radio 
Frequency Transformers 


Proved through exhaustive and com- 
parative tests to-be the most efficient 
coil for modern radio sets. Better in all 
important features and characteristics. 
Space wound. Basket weave. Cylindri- 

e cal. Highest prac- 
A ticalair dielectric. 
Gives wonderful 
sharpness in tun- 
ing, better vol- 
ume and purer. 
fy tone quality. 


+. 24" Diameter Transformer 
` Compier Especially desirable for 


ed assembly. Eliminates inter- 
fering “pickup.” Set: of three, $5.75; 


- Single transformers, $2.10. 


._. 3" Diameter Transformer 

` Capacity coupling reduced to lowest 
degree. For use with .00035 Mfd. Con- 
densers. Set of three, $6.00; Single 


: Transformers,’ $2.25... 


Push Type Cle-Ra-Tone 


, Sockets 

Spring Supported, Shock Absorbing. 
. ld Stop Tube Noises. . 
> Greatest aid to 
mgr non-noisy opera- 
ı tion. Contacts al- 
ways clean. 75 cents 
. each . 


Battery Switch 
* Quick, positive, clean-cut make and 
x break. When it’s “in” it’s “off,” 
wer eliminating danger of wasteful use 
of battery. 30 cents each.’ 


PRIZES FOR RADIO HOOKUPS 


‘and efficiency of 


` 00035 Mfd., $5.25 


_ close together without ` 
- appreciable interaction. 


- tion. Supports sub-panel, with room 
-_ underneath foracces- 3 


Straight Line 
Frequency Condensers 


No crowding of stations. The broad- 
cast range is spread evenly over the 


- complete dial. Stations come in with- 


out interference, and tuning is much 
easier. Adjustable turning’ tension. 
Low loss characteristics give a definite 
and distinct radio reception. Beautiful 
in appearance —a credit to the looks 


any set. Finished 
in dull silver. 


0005 Mfd., $5.50 


“Lekeless” | 
Transformers 


Uniform high inductance, 
low distributed capacity 
and low resistance.The ex- 
ternal field is soslight that 
it permits placing coils 


Singletransformers,$2.50. 


Brackets 
Anaidtosimplification in set construc- 


sories and wiring. 

Plain and adjustable. 

Plain 70 cents per 
air; adjustable, 
1.25 per pair. ` 


A contest for new and original circuits. 
Write our nearest office for full details. 


Benjamin Electric Mfg. Co. 


New York 


If 


120-128 South Sangamon Street 
247 W. 17th Street Chicago . 
Manufactured in Canada by the Benjamin Electric Mfg. Co.of Canada, Ltd., Toronto, Ontario . 


your dealer cannot furnish you with Benjamin — 
Radio Products send amount direct to our 
nearest sales office with his name and we will see 
that you are promptly supplied. 


San Francisco 
448 Bryant Street 


quality radio products 


can give goo 


STATIONS TUNED IN DURING THE 
T ae 


ING OF 


JULY 8, 1926 AT SPRINGF 
NG A NEW MODEL BO 
“AMBORADA” RECEIVER 


WMSG—New York City 
WBN Y—New York City 
WJZ—New York City 
WEAF—New York City 
WEEI—Boston, Mass. 
WIP—Philadelphia, Pa. 
WNYC—New York City 
WGR—Buffalo, N. Y. 
WBBM—Chicago, Ill. 
WGBB—Freeport, N. Y. 
WNJ—Newark, N. J. 
WAAM—Newark; N. J. 
WFBH—New York City 
WNAC—Boston, Mass. 
WLWL—New York City 
WEAO—Columbus, O. 
KDKA—Pittsburgh, Pa. 
WAHG—Richmond Hill, N. Y. 
WEBH—Chicago, Ill. ; 
WGY—Schenectady, N. Y.» 
WLIT—Philadelphia, Pa. 
WLW—Cincinnati, O. 
WCAE—Pittsburgh, Pa. 
WOO—Philadelphia, Pa. 
WEAR—Cleveland, O. 
WJAZ—Chicago, Ill. 
WGN—Chicago, Ill. 
WLS—Chicago, Ill. 
WHN—New York City 
WJJD—Mooseheart, Ill. 
WHO—Des Moines, Ia. 
WHT—Chicago, Ill. 
WCCO—Minneapolis, Minn. 
KY W—Chicago, Ill. -. 
WJR—Detroit, Mich. 
WOC—Davenport, Ia. 
WCAP—Washington, D. C. 
WIBO—Chicago, Ill. 
WMCA—New York City 
WSBC—Chicago, Ill. 
WGES—Chicago, Ill. 
WJBL—Decatur, Ill. 
WSWS—Chicago, Ill. 
WQJ—Chicago, Ill. 

WG BS—New York City 
WRNY—New York City 
WHA P—New York City 
WGCP—New York City 
KSD—St. Louis, Mo. 
WTIC—Hartford, Conn. 
WBZ—Springfield, Mass. 


The operation of the “Amborada”’ 
receiver is simplicity itself. The front 
of the cabinet carries two knobs and 
it is by means of these knobs that the 
operation and tuning of the receiver is 
accomplished. One knob is the wave- 
length contro], described above; this, 
by means of a gear arrangement and 
mechanical coupling, tunes the antenna 
circuit and the circuits of the four radio- 
frequency amplifier stages in a single 
operation. o 

The other knob serves to control the 


| volume of sound. It operates a con- 


tinuously variable resistance in the fila: 


ment circuits of two of the radio-fre- 


quency amplifier tubes and it permits a 
variation in the volume of reproduction 
from zero to maximum. E ae 

To make the tuning of the receiver 
even more sirhple a small window is set 


into the top surface of the receiver cab-. 


inet through which may be seen a 
calibrated scale showing the wave- 
length to which the receiver is tuned. 
This scale is mounted on the edge of a 
drum which turns with the wavelength 
tuning knob, | 

This calibrated scale is of translucent 
material located just beneath the win- 
dow. Fixed in a permanent position 
underneath the scale is a small incandes- 
cent lamp which makes the:scale cali- 
bration figures.stand out in bold relief 
even in a dark room. CAE 3 

Between the lamp and the scale is 
another - piece. of- translucent -material 


Wonder 
Book of 


Send for this guide to Radio 
prices and Radio quality. All of 


our vast resources and radio experience have <$ 
been utilized to assemble for you in one gigan- 
tic institution, the best and newest things in radio. 
The Randolph catalog is indeed the radio market place of 
the world —a masterpiece of merchandising that befits our 
house—the largest exclusive radio mail order house in the world. 
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What Our Catalog Contains 


Over 2,000 items—from the most beautiful, fully equipped console model radio 
set, down to the smallest part or tool for the set builder—kits, parts, and supplies of every 
conceivable type and style. All beautifully illustrated and interestingly described. And to 
give this book added value, we have included radio data that makes it an invaluable text 
book for every lover of today’s most fascinating and most wonderful achievement—RADIO. 


Radio Sets 


In this great radio market place you will 


find table model sets and console types with ' 


built-in lovd speakers; the newest ampliphonic 
console sets; new Spanish period consoles; five, 
Six, seven, and. eight tube sets. with three dial, 
two dial, and the newest and most popular sin- 
gle simplified control. All sets are assembled in 
beautiful, genuine mahogany and walnut cabi- 
nets in a choice of latest types and designs. 


5 Tube sets as low as §24.90 
Latest 1927 Models 


All Randolph sets are sold at amazingiy low 
prices. No matter what kind of set you 
want—no matter how little you want to pay 
—you can select YOUR SET AT YOUR 


Radio Parts and — 


Supplies 


The lag pre also contains a most 
complete line of “B” Battery Eliminators. in- 
cluding the famous Raytheon Hilminetore: the 
latest type of Loud Speakers, Cone Speakers, a 
complete line of quality “A” -power units — in 
fact, you will find listed in -this wonder book 
every part that goes into the construction of a 
radio set, or any accessories you desire, at prices 
that mean a substantial saving to you. 


Free Radio Service | 


Everyone bas need for radio service. The - 


average man has no time to keep up with the 
rapid developments of radio. We employ Radio 
Engineers who have made radio their life work. 
Their expert advice and helpful suggestions 


* ton 


( 


Why We Save You Money 


., Because we Ahandle radio exclusively 
-and sell a tremendous volume of 
everything in Radio, we can congen- 
trate our buying power for the ben- - 
efit of our customers. | 
Volume purchases regulate prices. 
We command rock bottom prices from 
manufacturers, and in many cases we con- 

' tract for entire factory gutput of exclu- 
sive products. You will benefit by our ` 
great volume of purchases and sales, by 
securing anything you may want in radio 
at a substantial saving, 


“= 


' This Coupon Brings the 
> Great RADIO Book FREE 


PRICE from the Randolph catalog. 8 z= 
l ; . 
a solve every radio problem of our customers ' RANDOLPH RADIO CORPORATION 
Radio Kits Our Guarantee | 180 N. Union Ave., Dept. 15 
Includes all the popular circuits that have Every articto in our catalogis based on i ied W ce ee. 
been designed and approved by the world’s Ser cutee: ta back en are iy Sa vo. a Send me—free—your 84-page, 1927 Radio . 
foremost radio engineers. catalog with our own as weil as manufac- 4 Book. aa 
turer’s assurance of quality. q 
YOU MUST HAVE THIS BOOK E 
ee limitations here prevent our telling you more about the Randolph Catalog. Simply 5 Street and No 
out and mail the coupon—or you may send a postal or letter—and this truly remarkable Radio $ , 

book will come to you ABSOLUTELY FREE. MAIL THE COUPON NOW. R.F.D Box 
Randolph Radio Corporation : «sa `! 

. . I i 28 
160 North Union Avenue < Dept. I5 9 Chicago, Iil, tcesnnscsnnceunsasesssouseaeanausss 
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If you want radio without petty interferences, 
radio of truer, finer selectivity, radio of easy 
operation—then the new Bosch models will fully 
satisfy your requirements. 


| 
| 
| 


The Bosch Amborada is a seven tube receiver 
completely Armored and Shielded against in= 
terferences and has tonal range from a whispei 
to dance volume. It successfully and instantl 
separates “close in” stations without whistling 
or blurred reception. Two controls only: one for 
station selection and one for volume. Ample 
room is provided in the handsome early Ameri- 
can period. Amborada cabinet for all batteries, 
chargers or power units—perfect radio and qual= 
ity in furniture is embodied in this New receiver 


ei 
es 


The Cruiser is a completely armored and shielded 
five tube receiver of Unified-Control, single 
station selector for powerful stations and two 
dial tuning advantages for “Cruising the Air.” 


The Bosch Radio Line fulfills every radio 
requirement, five, six, seven tube receivers, 
two cone type reproducers, famous NoBattry 
“B” Power Unit and other radio equipment. 


G 
-w tte ee ek ee 


Every receiver, every item in the line is Bosch” 
precision built, ahead of the industry, and you 
can prove it for yourself, just visit a Bosch’ 
Radio Dealer. We will tell you his name upon 
request. Be sure and hear Bosch before you buy. 


Never has radio been so 
PMP ec: A sımple to operate or so well 
a ee RI designed for the home. 
THE AMBORADA d 

7 tubes $310 


AN prices stiehtiy Pea 


Bosch NoBattry, Silent, 
mistake proof, perfectly 
safe, completely automatic 
power unit to supply “B” 
current for sets up to IO 
tubes from 90 to 135 volts or 
better. See it demonstrated. 


The Bosch Line of Armored 
and Shielded Radios in- 
cludes popular priced 5, 6 
and 7 tube receivers, power 
units, two reproducers, full 
line of accessories and radio 
furniture, worthy of the 
finest home in the land. 


Bosch Ambotone has set a 
new and completely satis- 
factory standard of Radio 
Reproduction. Its wood 
cone and art bronze finish 
makes it a desirable addi- 
tion to room decoration. 


ī oogle 


AMERICAN BOSCH MAGNETO CORPORATION 


MAIN OFFICE AND WORKS: SPRINGFIELD, MASSACHUSETTS 
BRANCHES: NEW YORK CHICAGO DETROIT SAN FRANCISCO 


Manufactured under patent applications of the American Bosch Magneto Corporation and licensed also under applications of the Radio Frequency Laboratories, Inc. 
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A New Way to 
- Sell 
Radio Cabinets 


Whoever Heard of Such 
a Thing Before? 


_-We have laced. on the market » 
two NEW STYLES: on which ` 

we give: you choice of ‘stock 
sizes at the ‘same price. Our 

= “Piedmont” is made of hard- 
wood, fancy nickeled hinges, 
three coats of the new lacquer 

varnish rubbed to a hard 
smooth glossy finish, mahog- 
any finish only. 


Sizes 7 in. by 18 in. by IO in., 
7 in. by 21 in. by 10 in., 7 in. 
by 24 in. by ro in., 7 ache 
26 in. by 10 in.—YOUR 
CHOICE AT ONLY $2.65 
EACH. Cash with order, no 
C.O. D., f. o. b. Hickory. 
We chajlenge anyone to show 
us a cabinet of this fine quality 
, sellingrat such a low price. We 
- have been making cabinets for 
_ four years—a few cents profit 
on each one, but a big produc- 
| tion. 


LC-27 CABINET 
BUILT TO DESIGNER’S 
SPECIFICATIONS 


A fine cabinet’ for your 
. new set. Hardwood ma- 
hogany finish $7.50, Gen- 
uine Walnut $9.50. Full- 
length piano hinge, Lid” 
support, Fancy base, Lac- 
quer rubbed finish. Free 
baseboard. Prices f. o. b. 

Hickory. 


Send for New. Caiiloguis 
it’s ee 


The Southern ‘Toy Co. 


INC. 


Hickory, | North Carolina 


~ Dept. P 


| tests demonstrated clearly that the selec- 


— 
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with a slit across its center. This 


-| throws a narrow, and sharply. outlined 


band of light across the scale and it is 
where this line of light coincides with the 
markings of the scale that the wave- 
length readings are taken. | 

The small lamp under the indicator 
window also serves as a pilot light be- 
cause it is connected in the filament 
supply circuit and therefore is lighted 
only while the receiver is in operation. 

It is only necessary to: listen to. an 
“Amborada” receiver in operation to 
realize that natural, full-toned reproduc- 


tion of music and voice has been one of 


the chief aims of the designers. 


_. The manufacturers recommend the 
.| “use of their loudspeaker with the: Am- | 
- borada” regeiver to obtain the best re- 
sults as these two instruments. were 


designed to work together. 
The examination which the receiver 
underwent during the Porutar Rapio 


tivity of the new model is sufficient to 
cut out interference even in crowded 
areas. 

In addition to the actual selectivity 
of the set, there is an “apparent” selec- 
tivity that results from the design of 
the tuning condensers which provides 
@ straight-line-frequency tuning curve 
up to about 300 meters and a straight- 
line-wavelength characteristic from 
there to 550 meters. This arrangement 
has the effect of spreading the numerous 
low-wave stations over a larger part of 
the scale while the higher wave stations 
are brought closer together on the scale 
—still not bunching these higher wave 
stations as the case would be if the tun- 
ing had a straight-line-frequency char- 
acteristic throughout... 

The fine workmanship of the “Am- 
borada” receiver is evident in the eab- 
inet. This cabinet is built to resemble 
a low-boy chest of drawers and it is 
only thirty inches in height so that it 
is low enough i to be placed ‘beside the 
arm of an easy chair, or directly in 
front of a windéw. It is as long as it 
is high and it measures approximately 


twelve inches from front to back. The 


top surface is unbroken and may be 


used for any purpose ordinarily served 


by a small’ table. 
The front of the cabinet contains what 


| appear to he three drawers. One large 
dummy drawer occupies the entire up- | 
“per halfiof the cabinet and is nothing 
more: ner less than a shield . behind . 


which the receiver proper is installed. 
The two knobs on this drawer are actu- 
ally the volume and wavelength-control 
knobs. 

The two dummy drawers in the lower 
part of the front are doors that give 
access to the battery compartment in 
the lower half of the cabinet. 

The whole unit is of solid walnut fin- 


-ished in a warm brown and with out- 


line inserts of darker material. The 
construction and finish are of the high- 


est-order with a prevailing note of sim- 


eo Indefinitely — Pays for Itself 


endable. Quiet “B” power, clear 
‘thout “hum.” Economy you have 
nner before thought possible. Con- 
venience. Outstanding performance. 
Recharged for almost nothing. Solid rubber 
case insures against leakage or acid. Extra 
heavy glass jars. Heavy rugged pistes. Ap- 
-roved . and. listed as stapar by Pop. 
adio Laboratories, Pop. Sci. Inst., Stand- 
ards, Radio News Lab., Lefax, Inc. .» and 
other Radio authorities. 


Extra Offer: 4 Batteries in series (96 Volts) $10.50. 
{ just state number 
SEND NO MONEY! of batteries wanted 


and we will ship same day order is recel 
Pay expressman after examining batteries. 
§ per cent discount for cash with order. 
Send your order today—NOW! 


WORLD BATTERY COMPANY 
1219 So. Wabash Ave. Dept.77 Chicage, Ill. 


Makers of the Famous oe Radio ‘‘A’’ Storage 


atter l 
Prices: 6-volt, 100 Anp- $10. ous poe Amp. $12.50; 


OA 
All equipped ue Solid Rubber case. 


Set your Radio Diels Fe 
paw £000: we 
Wo r 1 dices > Chicas. yee 
STORAGE BATTERIES BERRIE 
~WGN WJ = KH = KGO = KPARS VE 


Hampton-Wright’s 
Great Economy Radio Catalog 


If you are planning to build or 

buy a receiver or parts, this cata- 

logue will show you how tosave 

money—Hundreds of standard ` 

items listed. Participate in 
these reductions NOW! 


METROPOLITAN RADIO WORKS 


plicity that will blend with any type of 
room furnishings. 

A loudspeaker has not been included 
in the cabinet because of the difficulty 
of providing proper acoustic qualities 
in a confined space. Instead, the Bosch 
Company have placed a special art 
pedestal on the market, to use in con- 
junction with their various styles of 
cone-type loudspeakers. 

The battery equipment that is re- 
quired for the operation of the “Am- 
borada” receiver consists of a 6-volt 
storage “A” battery to supply the fila- 
ments of the tubes, an “A” battery 
charger, 135 to 150-volts of “B” bat- 
tery and a small “C” battery. A Bosch 
“Nobattery” unit may be used in place 
of the “B” batteries. Ample room for 
all of this equipment is furnished in the 
battery compartment provided in the 
lower half of the cabinet. 

The antenna requirements of this 
receiver are most lenient. If the re- 
ceiver is used in the vicinity of one or 
more broadcasting stations an indoor 
antenna anywhere from 10 to 30 feet in 
length will be best. If a larger antenna 
is used under these conditions the signal 
strength of the local broadcasters will 
probably be too great because of the 

_extreme sensitivity of the receiver. 
In suburban locations or in places some 
distance from tke nearest broadcast 
station the antenna may be installed 
either indoors or outdoors but in no 
case should it be over 60 feet in length. 
An antenna larger than this will provide 
too much signal energy, even on distant 
stations. 

The ground connection may be made 
to the nearest cold-water pipe or steam 
radiator. If both are available, it is 
advisable to try both and then make the 
permanent ground connection to the 
one that provides best results—if there 
is any noticeable difference. 


= The New Model Grebe 

Synchrophase Receiver 

(Continued from page 529) | 
high-wave range to go down so low. 
Its approximate range is therefore 250 
to 550 meters. Figuring on the same 
basis as above this would mean ‘an 


average variation of 3 meters rer degree | 


of the dial, as compared with 314 meters 
per degree of the dial on a receiver hav- 
` ing a 200 to 550 meter range. 
Tke switch-over from the high-wave 
range to the low-wave range is ac- 
complisked by throwing over a lever 
inside of the receiver, or it may be 
done automatically by turning the 
main tuning control dial to zero which 
engages the lever automatically. Thus, 
if the operator is tuning downward in 
the higher range, when he reaches the 
bottom of that range the switch is 
automatically thrown and he may tune 
- on down in the lower range. 
Another feature which, so far as the 
author knows, is exclusive to the Syn- 
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How much did you spend for your set? Surely 
you want to bring out the very best tone values 
it can give—or your investment is wasted. 
You'll be surprised at the performance of your 
set if it is connected with an Octacone. You'll 
be amazed at the mellowness and striking 
accuracy of every tone. 


Octacone reproduces every sound faithfully because it is 
built on exactly the same principles as the human ear. 
Notice the patented ear-shaped diaphragm. Notice the off 
center apex—just like the Tympanic Membrane or hu- 
man ear drum. Octacone gives a natural, mellow tone 
that is seldom equaled even by the most expensive speak- 
ers. Remember, too, that even if you drop Octacone on 
the floor it will not be injured in the least. It’s as sturdy 
as it’s handsome! 


Pausin Engineering Company 
727 Frelinghuysen Avenue Newark, N. J. 
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can your set perform? 


Send for our interesting book- 
let, “It’s Almost Human”. If 


our dealer doesn’t ca 


the 


ausin Octacone, write to 


Department F. 
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POPULAR RADIO 


SETS ARE EASIER TO BUILD IF YOU USE 


E ei IED BLUEPRINTS 


ery Radio Shop Kit includes a set of full- 
die “Blueprints. An instrument layout shows 
every part in exact size and position. A pic- 
ture-wiring diagram shows where and how to 
connect each wire. By following the wiring 
plan of the designer your set will perform 
more efficiently. 

A Radio Shop Kit contains everything o 
need to complete the set, down to the 
piece of buss bar and screw. Every panel i i 
machine-drilled and artistically decorated. 

A radio set constructed from one of our kits 
is not only easier for the experimenter to 
build but its appearance both inside and out, 
makes it more valuable to you 

Check the coupon below for complete data 
on any receivers in which you are interest 


` and for our prices of complete kits and parts. 


THE NEW 


LC-27 


LAURENCE COCKADAY’S MASTERPIECE 
COMPLETE PARTS 


EXACTLY AS USED BY MR. COCKADAY 
1 Hammarlund Mid-line dual condenser, 


1 Hammarlund 
ii 
uxe orsi stage audio 


Aeguency transform 
AmerTran DeLuxe second stage audio 
orm: 


e 1.50 
1 Carter Battery Swi i 


.65 
1 Samson radio flaten ‘choke coll # 85 i 50 
4 Aluminum shields.. 1.75 
3 sah ae mica fixed ‘condenser, "00028 


1 Durham m resistor, 4m 
1 Lynch grid ipar m 
1 Carter sin 


megoh 
aie e-cireult Gem ener: 
1 Carter v. pets meleta 


10 Eby bindi 
1 Pa ae fed and dc decorated bakelite 
n 
5 Benja 
1 Ampertie automate fisment adjuster 
r 1 amp. load.. 1 
2 Tate brackets.. 


2.00 
Binding post "strip, “Li x26%x 
inches, drilled. h “4 K .76 


KIT OF COM- $8 52 91 
PLETE PARTS 


. Professional Set Builders Make 


More Money With the LC-27— 


' Write for Our Plan. 


Corbett Cabinets. and- Consoles. 


for the LC-27. Send for Catalog 
of Complete Corbett Line. 
DEALERS—WRITE FOR OUR PROPOSITION 


THE RADIO SHOP 


of Stamford, Conn. 


MAIL ORDER “SERVICE FOR SETBUILDERS”. 


The per Shop of hea ga ee 

20 Worth St., Stamford 

Gentlemen: Without obligation, send me full 
information and your prices on the sets before 
hfe I have marked X. 

I enclose $1.00 for Blueprints of the 


CiCockaday’s LC-27 Recelver 
OTho Improved Browning-Drake Recel ver 
Os-C, all Wave-Recelver 

{jThe Henry Lyford Receiver 
(CJDiamond-of-the-Alr, 1927 Model 
OTho New Hammariund-Roberts 
OOMcLaughlin Stngle-Control Super 
OThe Sliver Six 

{The Daven Bass Note Receiver 
OThe New Home Receiver 
[DiCockaday’s LC-26 Receiver 
Short Wave Set. 


a: 


~ 


‘five vacuum’. tubes in all. 
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From a photograph sits for SPA REE 


A REAR VIEW OF THE SYNCHROPHASE RECEIVER 


Figure 5: All of the instruments in this receiver are placed in their 

logical positions, so that the wiring and the construction work in general 

is greatly simplified. Notice the connecting chains that tune the three 
sets of condensers as one. 


chrophase receiver, is the “Tone Color” 
control. It is known that human ears 


“differ in their ability to hear certain 


sound frequencies. Some persons, for 


example, hear extremely low-pitched 


tones with difficulty, while others may 
have difficulty on the high notes. This 
explains why two persons may disagree 
as to the quality of reproduction of a 
radio receiver. 

This fact has been recognized by the 
makers of the Synchrophase receiver 
and a “Tone Color” control knob has 
been placed on the panel. 

This “Tone Color” control, at one ad- 
justment, provides high amplification 
on the lower notes and somewhat sub- 
dues the higher notes while another ad- 
justment emphasizes the higher. There 
is an intermediate adjustment that pro- 
vides practically uniform amplification 
on all notes within the audible range. 
This adjustment produces what is 


-normally considered the best quality of 


reproduction. 

The Synchrophase receiver employs 
two stages of neutralized, tuned-radio- 
frequency amplification, a detector and 


_ two-stages of transformer-coupled audio- 


frequency amplification, that require 
The UX- 
201-a type of tubes are used in the radio- 
frequency amplifier and in the’ first 
audio amplifier stage. The detector. 
may be either a 201-a or one of the new 
UX-200-a tubes. The last audio stage 
makes use of a UX-112 power amplifier 
tube to handle the great volume of 
which this receiver is capable. 

The coils in the radio-frequency am- 
plifier are the famous Grebe “Binocular”’ 
coils, so called because of their double- 
barrel form. This form is used to con- 
centrate the electro-magnetic field of 
the coils and thus reduce the interstage 


coupling thereby increasing the stability | 


of the tuned circuits. 
The coils are tuned with variable con- 


-densers that have a maximum capacity 


of about .00025 mfd. Low tuning ca- 


pacity such as this with coils of high in- 
ductance is generally considered to be a 
most efficient combination, and prob- 
ably accounts in part for the great sen- 
sitivity of this receiver. 

From the standpoint of sensitivity 
the Synchrophase receiver rates high, 
especially in view of the fact that it uses 
only two stages of radio-frequency ‘am- 
plification. 

When used with an antenna not ex- 
ceeding 45 feet in length, including the 
lead-in wire, the receiver provides ample 
selectivity, even for use in congested 
districts such as New York City and 
Chicago. In suburban districts an an- 
tenna longer than this may be used and 
still maintain proper. selectivity. In 
general, a 45-foot antenna, used with 
this receiver, provides all the volume 
desired and enables the operator to tune 
in stations at a distance. A loop an- 
tenna, or an indoor antenna twenty or 
thirty feet long will provide all the 
energy required for excellent results with 
the single exception that the distance 
range will be somewhat reduced. 

The maximum volume of reproduc- 
tion of this set is greater than could con- 
ceivably be used in a room of average 
size and it is ‘adequate for use in a good 
sized hall. By means of the “Volume” 
control on the panel the volume may 
readily be cut down to the proper de- 
gree suitable’ for home use, however. 


This is well because the energy picked 


up by the antenna from distant stations 
is so small that a goodly reserve of 
volume is essential to provide loud- 
speaker reproduction. 

There are five operating controls in 
all. Each of the three tuned circuits is 
provided with a knurled dise that’ pro- 
jects through the lower half of the panel. 
These controls are connected by a, flex- 
ible coupling so that all three may be 
operated at once aş explained earlier. 
Directly above these three controls are 
the three revolving scales with their 
edges calibrated in degrees. These 
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Theres sound sense 
in guiet charging- 


Clear, full, volume in your reception is the only way in which 
your Rectigon “makes itself heard.” All because of the wealth of 
pep it packs into your batteries. But you'll never hear a peep 
from a Rectigon, itself, while it’s doing its charging job. Not a 
murmur—not a bit of fuss. It’s so quiet it wouldn’t disturb the 
snooze of the lightest sleeper. Rectigons are popular for home 
charging because they do away with even the slightest annoyance 
and bother. 


when you keep batteries lively with 


No acids, no chemicals—no 


moving parts — nothing 
to spill or burn. No 
muss, no worry. You’ll 
have no spoiled rugs, 
no ruined clothing. 


Saves its cost in short order— 


weet 


Count the dollars spent 
in a few trips to the serv- 
ice station and you'll 
hotfoot it for a Rectigon, 


- for the good it does your 


pocketbook as well as 
your batteries. 


‘Snaps on in an instant —J ust 


plug into the light socket, 
snap on the terminals. 
Saves service station 
bother. Spares interrup- 
tions caused by absent 
batteries. 


Charges both ‘‘A’’ and ‘‘B’’ 


Pe 


batteries — Keeps both 
packed with power. Bulb 
is used for ““B” battery 
charging and it is en- 
closed, like all other 
arts, in metal, safe 
rom accident.. (Recti- 
gon. charges automobile 
batteries, too.) 


rfect safety for your set— 


If you tune in while 
pour charging there’ll 
no harm either to set 
or batteries. Nor will 
batteries be discharged 
if anything happens to 
the: current while your 
Rectigon’s attached. 


No Storage Battery Radio 
is Complete 
Without a Rectigon 


@, 1926, W. E. & M. Co. 


ection 
harger 
W 


WESTINGHOUSE 
ELECTRIC 


The Westinghouse 


Batte 


THE RECTIGON’S a superb Westing- 
house product. Things you can’t see, 
like extra heavy insulation, things you can see, like the 
durably enameled case—all are of highest quality. 
Westinghouse also manufactures a complete line of radio 
instruments, and Micarta panels and tubes. 


WESTINGHOUSE ELECTRIC & MANUFACTURING CO. 
Tune in oan KDKA - KYW - WBZ» KFKX 


Page 580 


Hammarlund’s New Creation | 
The “MIDLINE” Condenser. 


All apparatus advertised in this magazine has been tested and a 


>I MIDLINEESe 


Uses 


There are three vital elements in every radio receiver. 
Condensers are one of them. 


You will find the new Hammarlund “Midline” single 
condenser in the “LC-27” Receiver—also the ‘*Mid- 
line” Multiple Condenser. Mr. Cockaday uses them 
for reasons of his own, but we suspect that these reasons 
are based on his knowledge and long experience as an 


engineer. He knows Hammarlund Condensers; he has . 


used them before. , 


The New “MIDLINE” Condenser is smaller and more 
compact than previous Hammarlund models. It can be 
installed. in any receiver without altering the wiring or 
panel arrangement. | 


It gives greater separation of the low-waves than the 
old “SLC” type and greater separation of the high- 
waves than the more recent “SLF” type. Jt avoids crowd- 
ang of stations at any wave-length, 

In addition to the distinctive features of” 
Hammarlund Condensers, the “MIDLINE”: has ball 
and cone bearings and a full-floating rotor shaft. This 
shaft supports no weight. It may be ad- >- 
justed to various positions, or removed | 
and replaced by a longer shaft for coupl- 
ing to other condensers, or for mounting 
a variable primary coil. 

Made in all standard capacities; single and 


accurately-matched dual and triple models. 
Sold by the better radio dealers. 


HAMMARLUND MANUFACTURING CO. 
424-438 W. 33rd Street, New York 


ammarlund 


PRECISION 


PRODUCTS 


roved- by: POPULAR RADIO LABORATORY 


LC-27 Receiver 


Laurence M. Cockaday 


| volts. 


revious 


show the settings of the correspond- 
ing tuning controls.: A small light 
bulb is arranged behind the panel m 


.{such a way as to throw a beam of light 


on the scale of the master tuning con- 
trol. Thus the receiver may be tuned 
comfortably even in a darkened room. 

This light also serves as a pilot light. 
It is connected in the circuit with the 


tube filaments and operates from the - 


storage “A” battery. It therefore lights 
only when the receiver is turned on. 
Centrally located on the panel, above 
the wavelength controls, are the two 
knobs by means of which the volume 
and the tone are regulated. The “Tone 
Color” control is usually set at one place 
and left permanently fixed in that posi- 


tion and can therefore hardly be con- - 


sidered as an operating control. The 


“Volume” control is, of course, con- | 


tinuously useful. 


The power for operating the receiver. 


is furnished by a six-volt storage “A” 
battery that lights the filaments; a “B” 
battery voltage of 135 for the high- 
voltage plate supply; and two small “C” 


batteries for the: necessary grid-bias - 
voltage.. A power supply unit: that 


operates from the electric light lines 
may be used in-place of the “B” bat- 


teries. Such a unit may be of any stand- .. . 
|ard' make, and should be capable of 
' |supplying voltages.of 2214, 90 and 135 


The New “800” Receiver 
(Continued from page 530) 


selectivity.’ This is easy to understand 


when it is remembered that each tuned 


circuit in a receiver serves as a filter to | 
_ | Keep out signals on all wavelengths other 
| than that to which the circuit is tuned. — 


When this trap process is repeated five 


times, as in the five tuned circuits of the ` 


“800” receiver, it is natural that inter- 
fering signals should be eliminated to a 
greater degree than would be the case 
if there were fewer tuned circuits. . 

Tests made on the ‘‘800” receiver in- 
dicate that the manufacturer has been 
successful ‘in developing a radio-fre- 
quency amplifier that provides approx- 
imately the maximum selectivity that 
is obtainable without cutting off side 
bands. In addition, it is so well bal- 
anced, shielded and neutralized that it 
provides clear, undistorted outpiit to 
the audio-frequency amplifier. 

This fine quality is maintained in the 
audio-frequency amplifier. 

The design of this portion of the cir- 
cuit has been given careful attention. 
The audio-frequency transformers that 
are used are specially designed and have 
a good characteristic amplification 
curve. ee 

The volume output of the “800” re- 


ceiver is tremendous—much too great. 


or the ordinary UX-201-a tube to 
handle, as the second audio-frequency 
amplifier tube, To overcome the dif- 
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. || General Electric 
{| presents the new 

_ Tungar 
rickle Charger 


- Been waiting for this? So many 
fans have! A small, compact 
charger that does a full-size job. 


Connect a G-E Tungar Trickle 
Charger to your radio “A” battery. 
Put it in your radio cabinet—and 
your set will have constant power. 


This new General Electric Charger 
allows just enough current to 
trickle continuously into the bat- 
tery to replace the power used by 
the set. 


SO a TA a aa EAS 
X, KR a at anu wre IS 


s 
Relate it 5 We et ee Ne Se $: 
Toa ' Bw mae yo we! N 
R i 


“  TheTungar Trickle Charger is convenient, clean, B, 
| complete—ready for installation. It is moderate 


in its price—and in its running cost. PAT. OFF. 


“Aast of the Rockies 
ýt complete with bulb. 
390 cycles, 110 volts) 


Merchandise Department 


General Electric Company Tungar—a registered trademark—is found only 
Bridgeport, Connecticut on the genuine. Look for it on the name plate. 


SA 


JENERAL ELECTRIC 


è 

f 
y 

> 
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CONDENSER 


Technical Apparatus 


TOBE HI-VOLTAGE POWER PACK TYPE 


A new product specially designed pei use in 


plate-supply units of the AmerTran t 


. em- 


Ploying v waste D. C. voltages up to bob volte. 
Mad y minimum a seboard space 
and with aide eeaninais at bottom of case, for 


ease of connection and safety. 8 
American 


pecified by 
Transformer Co., for its AmerTran 


Power Pack. 
PRICES 
6 MING oko Oe ie eee wens $1.75 
De i a A Wael os 2.50 
2... 8 . 4.00 
O° opie Suk Be eee 7.00 


THE TOBE B-BLOCK—Model 760 
e first Raytheon B-Block and stil! in n pae 


Th 
lead. Contains one 8, two 2 


and two 1 M 


TOBE Filter Condensers in a single compact 
ped 


case, equi with ground lug 


wiring and money. 


THE TOBE VACUUM “TIPON” 


aves space, 


LEAK 


“Changeless Resistor in a Vacuum” 


ends that can be soldered into 


For grid leaks, on anaming, tubes 
resistors in “A,” 


Values from 2,000 ohms up. 


The leak used in the famous Loewe Multiple 
Tubes. Sealed in a high vacuum. Pilve plated 


A unique TOBE product, in all sizes, 


TOBE VERITAS HI-CURRENT RESISTOR 


j se Shange or datert 
Carries u Leb ette wit ake ange or deteri- 
oration oa uD t can De pol soldered without damage. 


and for 


If you are unable to sgh TOBE Bape ate 


apparatus at your 


oa your order on receipt of Check or money 


TOBE Condensers are used tn the H 


Lyford and LC-27 Recetvers for by-passing pt! 


coupling. 


Tobe Deutschmann Co. 


Engineers and Manufacturers 


Cambridge 


m 


Mass. 


om 


them can ‘be overloaded. 
power tube of the UX-171 type may be . 


All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY 


From a photograph made for POPULAR RADIO 


THE SHIELDED UNITS SEEN FROM ABOVE 


Ficure 7: The arrangement of the four tuned stages of radio frequency 
and the detector stage are shown here with the audio-frequency stages in 


single can at the left. 


The middle unit is the tuning control and directly 


in back of that may be seen the socket for the loop antenna. 


ficulty, the second audio-frequency 
stage is arranged so that two of these 
tubes may be used in parallel. This 
divides the load equally between the 
two tubes and, as a result, neither of 


used, if preferred; in this case no tube 
is inserted in the other parallel socket. 

The Freed-Eisemann, type No. 14, 
full floating, cone speaker is recom- 
mended by the manufacturer for use 
with the “800” receiver. In tests made 
by the author this speaker proved to be 
a fitting running mate for the receiver. 

Protection for the loudspeaker is 
afforded by the use of ‘an output trans- 
former, which is included directly in the 
receiver. This transformer allows the 
audio-frequency modulations to pass on 
to the loudspeaker but keeps the high- 
voltage, direct current out of the speaker 
winding. 

The cabinet of this new set is of 
mahogany, finished in a rich brown, 
two-tone effect. It is of the table 
mounting type and it is of suitable size 
to be placed on a standard console, bat- 
tery cabinet or other table. The set is 
also supplied in an elaborate high boy 
cabinet with enclosed loop and loud- 
speaker and with space for concealing 
all batteries. This is designated as 
model No. 850. 

The sloping front of the cabinet is of 
mahogany. A pleasing effect is ob- 
tained by arranging this in panels of 
opposing grain, with a mild parquet 
effect. 

In the center of the panel is a gold- 
plated, bronze escutcheon plate which 
accommodates the operating controls 
and voltmeter. An opening is also pro- 
vided in the plate through which a. por- 
tion of the wavelength indicator drum 
projects. This opening is surmounted 
by a small, incandescent lamp that 
illuminates the wavelength scale and 
at the same time serves as a pilot light 
to show when the set is turned on or off. 

In the center of the top of the cabinet 
is provided a socket for carrying the 
loop antenna. The loop is supported by 
this socket, directly over the center of 
the receiver, and it is small enough not 


A single 


to project beyond the front or back of 
the cabinet. 

The receiver is very simple to operate. 
There are only two controls, in the form 
of knurled bakelite discs. One of these 
controls is for wavelength tuning and 
tunes the five circuits of the receiver 
simultaneously, thus providing ab- 
solute “single” control. The other dise 
controls the volume to any degree de- 
sired from zero to maximum. 

These two controls are so placed. that 
they may both be operated by one hand, 
one with the thumb and the other with 
the index finger. The more normal 
plan, of course, is to use the right hand 
to operate the wavelength control and 
the left hand to control the volume. 

The volume control operates a rheo- 
stat in the filament circuit of the 
four radio-frequency amplifier tubes; 
this varies the input to the detector. 

The receiver comes equipped with a 
specially designed loop antenna. This 
loop provides enough energy “pick-up” 


to operate the receiver on local and . 
distant signals and eliminates the ne ` 


cessity for both an antenna and a ground 
connection. Nevertheless provision is 
made to permit the use of any type of 


indoor or outdoor antenna, and ground - 


connection, if desired. 

The power to operate the filaments of 
the tubes is drawn from a 6-volt storage 
battery. For the high-voltage, plate 


supply the regular dry-cell or storage 


“B” batteries may be used or the 
Freed-EHisemann Model No. 16 high 
voltage supply unit, which draws its 
power from the house lighting lines. 

The plate voltages required are: 22% 
volts for the detector, 90 volts for the 
radio-frequency amplifier tubes and the 
first audio-frequency amplifier tube, and 
135 volts for the last audio-frequency 
stage. The use of a small, dry-cell “C” 
battery is also necessary, the exact 
voltage depending on the tubes that are 
used in the last stage of amplification. 

By means of the voltmeter and volt- 
meter switch, located on the front of the 
receiver, it is easy to determine when any 
of the batteries need replacement and 
to keep the set in best working condi- 
tions at all times. : 


| 


: 


| 
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The secret of its marvelous tone 
~filtered output 


OW, for the first time you can build a 
receiver embodying the three necessary 
_ requirements for perfect tone results: 


. A clean undistorted signal through the 
detector. © 


Uniform amplification of all voice and 
musical frequencies. 


. A filtered output by which nothing but 
pure voice current is permitted to actuate 
the loud speaker. 


HE newest contribution to 

radio by Mr. Laurence M. 
Cockaday. Mr. Cockaday fully 
realized that no receiver could be 
better than its parts, and every 
part used in his new receiver was 
given a most thorough test for ser- 
viceability, and uniform quality, 
before he selected it for his original 
rodel. 


A New Receiver 
by Cockaday 


Page 583 
These features together with good distance 
range. simplicity of tuning. and high selec- 
tivity makes the LC-27 the supreme broad- 
cast receiver, the LC-27 is non-regenerative. 
can be used with batteries, or power supply 
units, and is designed to fit the console and 
table type cabinets of the leading manufac- 
turers of cabinets. It is the foremost example 
of what can be accomplished by the handi- 
work of the amateur set builder. . 
(Write for free descriptive folder.) 
ee Gem Jack. 6 o05 ec deesecseasaves $ .25 
—Carter resistance, 0-10,000 ohms.......... 2.00 
10-Eby binding POSES... siseuns tees edseaicous 1.50 
ee pot strip 134” wide x 25” long 
> Go PA hac 3 5.nicanee ss air wow OPO we 76 
1—Bakelite decorated panel, 8 x 26”.......... 9.00 
5—Benjamin UX sockets...............000 » 375 
Pe SAINVCULGs 5 Gti cie as «ec eed Waa Lee We eee 1.10 
BALE OCR aay ay aera eK a ON es 2.00 
With Corbett cabinet....................0.. $103.91 
Without Cabinet: 6.6.65: 65cci es cin chases ones 85.91 


COMMITTEE OF 21 
MANUFACTURERS 


Following is a complete list of 
parts used in building the LC-27 
Receiver: 


dar AR mid-line dual condenser, .000275 


ee onol ly 


A 


E E A D EET E OTS RA 4.6 
MAEA Duo-Octaform coil set, one TEA 

coupler and two interstage couplers. . p iar LO 

i—Amertran De Luxe first-stage trauiaforier. 


Receiver 


1—Amertran De Luxe second-stage transformer. .$10.00 
1—Amerchoke No. 854.......... 0.02 cece cece ces 6.00 225 W. 34TH STREET 
1—Dublller No. 902 filter condenser, 4 mfd........ 5.50 NEW YORK CITY 


eee ee 


2—Mar-Co small controls for LC-27.......... 

1—Carter battery switch. a MIT 
1— Samson radios tregun choko coll No. s3.. ye 
4—Aluminum shields 


LC-27 MECHANICAL KIT $12. 50 i 


Kit includes drilled and engraved panel; 

. Tait brackets; 4 aluminum shields; wire a 
screw and nut assortments; and’ construc- 
tional data. Jobbers and dealers write for 
discounts. 


ea@eeanessnecaervnresreceee-neves 


1—Durham resistor, 4megohms................. 
1—Lynch gridleak mounting.................... 


Watch for this seal. 
It stands for parts of 
proven worth. 


MAIL THIS COUPON NOW! 


Committee of 21 Manufacturers, 
225 West 34th Street, 
New York, N. Y. 


Gentlemen: 


I enclose 10c for which 
data for building the LC-27 


pee send me full constructional 
eceiver. 
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RAYTHEON 
CONDENSER BLOCKS 


“ Built Better” 


AEROVOX products are used by over 
200 of America’s Radio Manufacturers. 


AEROVOX Fixed Condensers are ap- 
proved by M.1.T. and Yale Universities 


AEROVOX WIRELESS CORP. 
489-491-493 Broome St., New York 


Branch Offices: 


St. Louis, Mo., Syndicate Ti ast Building 
Cincinnati, O., 304 Palace Theatre Bldg. 
Chicago, lll., 53 W. Jackson Boulevard 
Boston, Mass. - -e « 94 Portland Street 
Los Angeles, Cal.,. 324 N. San Pedro St. 


FELLE 
59 Cortlandt St. Y. N. City 
RADIO: DEPARTMENT. 


Service and Savings 
‘on LC 27! 


1—Bammariund mid-line dual condenser, 


se me 


on Duo Osio ‘coll set com- 

prising one antenna coupler and two 
terstage couplers.........-.0..2006, 10.50 

1—Amertran De Luxe first-stage audio- 

<reduency transformer........0....... 10.00 

Amertran De Luxe scone eee audio- 

” frequency transformer. . sess... 10,00 
1—Amerchoke No. 854...........c0c008 6.00 
1—Dubilier No. 902 filter condenser; 4 

oe or Tobe No. 604 filter condenser 


Dee Gaaeevresrseeraeeeseereseoveos 
wpeseesevresr eo seeeseeer eo sneeaeerrseeen 


3—Mar-Go small controls ai tò 08 
LC-27, scale 0 to 50 and 

1—Carter battery switch..............- 

1—Samson radio-frequency choke coll No. 


85 ; 
4—Aluminum shields.................. 1.75 
3—Aerovox Condensers one mfd...... 


1—Durham resistor, 4 megohms........ .50 
l1—Lynch mounting.........ssssssssass .35 
1—Carter Gem Jack.............. 6 oe 25 
drier Temane 0-10,000 ohms...... aon 
1—Binding Post, strip i}4* wide x 264* 
c (E E E O E E E S E E eevee ee es 
1— ne dite decorated ‘panel, 8 x 20°.. 7.00 
&—Benjamin UX sockets............005 3.75 
2— Tate Brac oes 1 amp: “ibaa. 4 ; 2 
T rac easeanv es gee eeeseeoeev eer ese a 
1—Cab inet eeececene C88 eOeoseeseenee eese 15.00 
Complete s.s eo ta stoevens (E EE TE EE EE E E ee $85.91 
Working Model on Display 


Authorized 
AmertTran Service Station 


Power Pack & B Supply on Display 
_ Write for literature 
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IN THE WORLD'S! LABORATORIES 


CONDUCTED BY Dr. E. E. FREE 


Radio to Aid Railway Safety 

A RECENT disastrous wreck: on the 
Pennsylvania Railroad, 
burgh, again emphasizes the aid which 
radio is prepared to give to railway 
safety if it is permitted to do so. On 
this occasion a train had stopped for 
some emergency repair. A flagman 
went back, as usual, set his signal lights 
and waved his lantern. A following 
train came along, ran past the flag- 


man’s signals and crashed into the rear 
end of the train ahead. It developed 


later that the engineer of the following 


train had probably suffered a stroke of 
heart disease and was unconscious in his 
cab, unknown even to the fireman on 
the ‘other side of the engine, when he 
ran past the flag and caused the wreck. 

It is unusual for locomotive engineers 
to suffer strokes of heart disease at a 
critical moment. Nevertheless it can 
happen. It, and many other even more 
frequent disasters, it is possible to avoid 
by the simple expedient of installing 
radio transmitters and receivers on 
every locomotive, baggage car and 


New York Central Lines 


HOW THE ANTENNA IS PLACED ON A LOCOMOTIVE 

The antenna connects to a combined transmitting and receiving set in the 

cab. By means of this the engineer and fireman can communicate with 
the crew in the caboose, where theres a. similar set. 


| freight car.’ 


near Pitts- 


Had such devices been 
available on the two trains which fig- 
ured in the recent Pittsburgh wreck, 
the whole train crew of the following 
train would have known that the train 
ahead had stopped. No accident to any 
one of them, even to the engineer, would 
have been sufficient to cause a wreck. 
Radio apparatus for communication 
between the engine and caboose of a 
freight train has recently been tested 
by the engineers of the New York Cen- 
tral Lines, near Chicago. Antennas are 
affixed to the locomotive and the ca- 
boose. Connected to these are trans- 
mitters and receivers operating on 115 
meters wavelength. Three tubes are 
used for transmission and four for re- 
ception. The sets can be thrown over 
from transmission to reception by mov- 
ing a hand lever» Speech is transmitted 
as by an ordinary telephone, no special 
radio skill being required on the part of 
either the engineer or the crew in the 
caboose. Speech can be carried on with 
a loudspeaker and a special signal is 
provided, so that the attention of the 
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The ‘Jewel Case” 
Number 21 
Illustrated at the ` 
right 


$45.00 


Model 18 
The Chinese“Cone-flex” 
All the low notes of the cone, ' 
and the higher pitch of the 
„mo distortion on vol- 
ume and poe amplifica- 


phonic type horn. 


T 


Tea 


WZ 


| not deteriorate, - 
not affected by climate or 
| moisture. 33 inches of ortho-. 


s 


Just as if you were there! 
The spell of radio magi 
ce unbroken! = 


Here is the Radio sensation of years---the Velvet 
“Jewel Case”. Its grace of contour and quiet finish 
naturally blend into the most tasteful surroundings, 
and reproduction is so complete and natural that you 
lend yourself to the full enjoyment of the melody 
‘just as if you were there?” Sales will reach unprece- 
dented volume for the public wants it! Write or wire 
for dealer or jobber franchise quick! 


Sales Department yO Manufactured by 
THE ZINKE CO. THE BORKMAN RADIO CORP. 
Pa es Ave. Sale Lake City, Uh 
a : 


lio Speakers 
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Dealers! 


Send for Our 
New 1927 
Catalog 


č 


Containing hundreds 

of nationally adver- 

tised sets, cabinets, 
kits and parts. 


Use your letterhead 


© 2 
“~ LX) 
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WesternRadio<to 
134-136 WLlake St. Chicago, TL 
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> Build Your 
Zo " 
$ I d 
$ mprove 

: 

I 

> B -Drak 
$ Browning-Drake 
© = 

KS by the aid of 

tx ) 

$ Popular Radi 

©, 

* Popular Radio 
e 

es SIMPLIFIED 

£ Blue Prints 
$ ue ts 

e} 

KA i OTE 

SS Easy, Quick and Accurate 

ee 

ie The Improved Browning-Drake Broadcast 
ee Receiver ed by Arthur H. Lynch, former 
<- Editor of o Broadcast and built and ap- 
& A proved. in the POPULAR. RADIO LABORA- 
+e 

oe Here is a receiver which combines all the ad- 
aH vantages of a circuit that has long been recog- 
o% ` nized as standard with new ideas and improve- 
$ . ments which have been made in receiver con- 
SS tantion since the circuit was first designed. 

o High efficiency that emphasizes fine tono 
oe quality is the outstanding characteristic of this 
ee 

ee By using POPULAR RADIO Blue Prints in 
KA building your Improved Browning-Drake 
R Broadcast ecelver, you can save time, elimin- 
63 ate the possibility of error, and make your set 
, exactly like the *iaboratory model. 
2 If your local dealer cannot supply you with 
oe Blue Prints of the Improved Browning-Drake 
px they wil will ave sent postpaid upon receipt of 
® 

oe 

oe A full dccrpion of this set, with detailed 
e directions o unang, was publish pon i A the 

Augu't, 192 ot POPULAR DIO. 

Ss, Send 35c for iea 

© . 

ee 

$, 

= POPULAR RADIO 


®© >, 


e 


Service Bureau 104-A 
627 W. 43rd.St., New York City 
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Courtesy aeii News-Record 


A JAPANESE DEVICE TO FIND FLAWS IN RAILS 
Electro-magnetic waves from the atoms in the magnet enter the rail and 


couple with the atoms in it. 


ee 


y 
setae ete E Somat aig a th ees 
1 | 
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¥ 
e 
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If there is a flaw in the rail it will disturb 


the electro-magnetic field. This disturbance is indicated by the small 
coil located between the pole pieces of the magnet. A relay system makes 
a mark on the record chart. 


crew at either end can be attracted, 
even above the noise of the train. The 
outfit was built and installed by the 
Zenith Radio Corporation, of Chicago.* 

The tests of this equipment are de- 
scribed as successful, as it was reason- 
ably certain that ‘they would be. The 
next step is to provide apparatus which 
will enable one train to communicate 
with others ahead of it or behind it, as 
well as with the signal towers along the 
track and with the central office of the 
train despatchers. When this has been 
done, and when all trains on congested 
railways are equipped with the devices, 
there will be an increase in railway safety 
quite comparable with that which re- 
sulted from the introduction of the 
block signal system. 


*The test is described in a statement issued, 
July, 1926, by the FS longa Wy Department of the 
New York k Central Lines. It was d described, also, 
in an article by William J. Morris, of the New York 
Central Lines Magazine, in the Radio Magazine 
of the New York Herald Tribune, July 25, 1926, 
pages 3-4 


Magnetic Radio Detects 
Bad Rails 


THE use of radio devices or. other de- 
vices employing electro-magnetic waves 
to detect flaws in iron or steel objects 
has been reported frequently in this 
Department. An unusually ingenious 
application of these principles to the 
examination of railway track for flawed 
or imperfect rails has recently been 


worked out by Mr. M. Suzuky, a-re- 


search engineer of the Japanese Gov- 


ernment Railways.* A magnet is fixed 
to a small hand car, so that the magnet 
can be rolled along just on top of the 
rail. Near the magnet is a small elec- 
tric coil. So long as the rail is composed 
of uniform steel, the effect of the mag- 
net and rail on the coil is uniform. 
Suppose, however, that the rail is 
flawed. There is an immediate response 
in the coil, indicated by a pulse of elec- 
tric current. This is indicated on a 
record. The bad rail can be replaced 
before an accident occurs. 

There is now small doubt that what 
is called magnetic attraction is due to the 
fields produced by many small electric 
circuits inside. the substance of the iron. 
These circuits may be rotating electrons 
in the iron atoms; they may be some 
other electronic movement. The exact 
picture is not known. An electro- 
magnet, such as is used in Mr. Suzuky’s 
experiments, is merely a device.in which 
the electro-magnetic field created by 
the current strengthens that of the iron 
inside the coil. 

When such a magnetic system is ap- 
plied to the rail, the electro-magnetic 
impulses set up by the moving electric 
charges in the atomic structure of the 
magnet, pass out into the rail, where 
they react with the similar atoms there. 

In a sense, the atoms in the magnet 
may be thought of as radio transmitters 
and those in the rail as radio receivers. 

Although this is not a usual way to 


sn Track Device for Detecting I pore in Rails,” 
by uzuky. The Engi ews- Recor! 
(Naw York), vol. 96, pages s 620-522 a Age 1, 1926.) 
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All ap 


PARTS 
USED IN 
THE NEW 
IMPROVED 


The most important feature of this new con- 
denser is the elimination of all insulating mate- 
rial between the frame and the stator plates. 
This is accomplished by using as a shaft a rod 
of new insulating material. 

The shaft is the only insulation used in the 
condenser, therefore body capacity is reduced 
toa minimum. 


Bakelite Shaft Condenser 
PRICES 

(13 plates) 

(17 plates) 

(23 plates)..... Siig eas ...- 4.00 


.00025MF 
.0003SMF 
.0005MF 


P 7 
o oe 


“Bruno 99” 3-circuit tuner wound on 
quartzite glass and specified in the 
Diamond of the Air. Single hole mount. 


Mi 


- 


alt 


“Bruno 55” matched radio frequency 
coil ha 99 and used in the Diamond of 
the Air 


Exhibitors, Third Annual Radio 
World's Fair, New Madison 
Square Garden, New York, 
September 13th to 18th, inclusive. 


Write for 16 page booklet 


BRUNO RADIO CORP. 


40 PAYNTAR AVENUE 
Long Island City New York 
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Before You Buy 
the New LC-27 


= 


Write to us for a FREE copy of the official LC-27 constructional booklet containing diagrams” And 
illustrations of this marvelous new receiver. 


The Kit Service Co., Inc., specializes in parts for POPULAR RADIO Recelvers. Every kit is absolutely 
guaranteed. Before shipment parts are checked to Insure your getting everything exactly as specifi 
Complete instructions are shipped with every kit, so that any one can build it in a few hours. Order 
your LC-27 Kit from a house of established reputation. Mail us your check or money order or: we-will 
ship C. O. D. We prepay all shipping costs. ; 


Complete Parts for the LC-27 


1—Hammarlund mid-line dual condenser, 2—Mar-Co small controls for LC-27. . $1.50 
000275 mid..........- cen ccccccee $7.50 1—Carter battery switch............... .65 
1—Hammarlund mid-line single conden- 1—Samson radio-frequency choke coil No. 
ser, . 000275 mfd. eeeaeveeetaovreortanvoeeves 4. 65 5 eaoventeseeeaeeoaevaeeeaeeeeeoreatoerveve ° 
4—Aluminum shields.................. 1.75 
antenna coupler and two interstage 3—Aerovox mica fixed condensers, .00025 
COUPES. 0... ce eee cc cece eee e ens 10.50 mfd 
Ar Anaren De Luxe first-stage trans- 1—Durham resistor, 4 megohms......... -60 
Orme, e orea oR ee eH ESR ROS 10.00 l—Lynch grid leak mounting........... .35 
i—Amertran De Luxe ee trans- 1—Carter Gem Jack.............cccece 25 
MePa ee e E ai 10.00 1—Carter Toeiatanoe, 0-10,000 ohms..... 2.00 
‘—Amerchoke N 0. estoa neobo oov onavo o 6 . 00 10—Eby binding posts eetrwneneeaneereseeee 1 ° 50 
ae No. iq? filter condenser, 4 5 I= Binding poat strip 134° wide x 25%” 76 
@eseesueeveeac eee eaenveeweeweenvaevriettbteoavencnvnenspsee e 0) eeeoee tpoeewenwmeese wpvoaevete LJ 
T PRONE No. 907 "filter condenser, ol 1—Bakelite decorated panel, 8 x 26°.. 9.00 : 
seve 6 cbc oleh dre hc Wak BUR OR Cw ernete E §—BenjJamin UX sockets............+: 3.75 
1—Mar-Go illuminated control scale 0 1—Amperite .. 0... ccc ee een cee ewes 1.10 
00. Coeceeneveeve m Y eee eneeraeene 3.50 2 Talt Brackets.. aoesocsvoecotooavao . e 
Without cabinet. Jee $85.91 With Corbett cabinet......$103.91 


' Built complete with cabinet. ....$10.00 extra 


The Irmprovèd Raytheon B-Supply, $32.50 


Nothing Else to Buy—Plenty of Power—160 v. at 60 mils. 


1 Federal Socket 
2 Centralab Radiohms, Heavy Duty (50, 000 


ohms 
1 ae. Unit Resistance, 7,500 ohms 


1 Raytheon Tube 
1 Dongan Transformer No. 509 
2 Do n Choke Colls No. 514 
1 Sery ce Combination Condenser, 2 units, .1 

Electrad Mounting 


each 
1 service Multiple Condenser Block, 5 units of 1 Binding Seh t Strip and Brackets 
2, 2, 8, 1 and ¥ mfd. 4 Binding P 


Including Diagram and Wire, Only $32. 50 4 


Bee SERVICE CO., Inc. 209 Centre St. NEW YORK, N: `Y. 
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| | 1—Precision Duo-Qctaform coil set, one. 


TERRE Ee Oe AER oe 


~ Tone Quality 
is the Thing 


W the passing of the volume and distance fans 
there enters the demand for natural undistorted 
reproduction—the demand for real quality of tone. The 
trend of radio is toward the crystal clear reception that 
you can get on any set with the Carborundum Stabilizing Detector Unit. 

It’s a Carborundum Detector permanent, rugged and fixed under a 
five pound pressure—no cat’s whisker—no adjustment—no possibility 
of burning out. 

‘By means of a potentiometer and tiny booster battery it is electrically 
controlled to match the receiving conditions of all sets of any type. Gives 
you greater selectivity and distance—but above all quality of tone. 


THE CARBORUNDUM STABILIZING 
DETECTOR “UNIT—Improves Any Set 


Send for the 1927 Hook-up Booklet on 6-tube Shielded 
Set, improved 200-mile we Set, clean Ete. 


Peis 


Ca 
w rte 


Cg TN te a 
ae 


ria”, FALY 


e 


apes 


Bhs 


maa 
Doar 


MASA 


tN 


ON a, 5 5 
ATEAREN BO N aa 


hJ 


s` 
ba: 


‘Dealer or Direct 


$3.50 
IN U.S. A. 


The Detector Alone $ 1. 50 in U. S. A. 


Made exclusively by 
THE CARBORUNDUM COMPANY, Niacara FALts, N. Y. ` Os 


SALES OFFICES AND WAREHOUSES IN 
New York, Chicago, Philadelphia, Cincinnati, Cleveland, 
Boston, Detroit, Pittsburgh, Milwaukee, Grand Rapids 
The Carborundum Co., Ltd., Manchester, Eng. 
raias used by The 


borundam Company for Silicon Carbide. This Trade Mark 
ie the exclusive property of The Carborundum Company. 


Please send free 
Hook-Up Book D-5, 
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44 ELECTROSTATIC CONDENSERS ~~r 


“UNIVERSAL” 


F ilter Condenser Block 


-MODEL WS. 3750 


Designed especially for opera- 
tion in connection with the most 
generally used Battery Elimi- 
_hator circuits. Total capacitance 
. 14.2. Mfds., connected to fixed 


terminals in convenient units | 


‘permitting ready wiring in de- 
sired combinations of capacity. 
‘Exceptionally high factor of 
_ safety to withstand possible 
: high voltage potential suites. 

' . Algo B-Pans and Filter Units indi- 
vidual containers. 


MODEL T 
All Metal Mica 


Condensers 


A AEG 
A 13. 
{ 

: P Ast -i es 


T eee 


Complete range of capacities. Acou- 
rate ratings. Convenient terminals. Ex- 
ceptional appearance. 


QUALITY AT LOW COST 


For nineteen years Faradon Con- 
densers have enjoyed the highest repu- 
tation for quay eens and value. 
Write for descriptive folders. 


TO SET MANUFACTURERS:— 


We will promptly quote on your con- 
denser Cifications. Advise capaci- 
ties, flash test, and operating voltage 
requirements, and space available. 


Wireless Specialty Apparatus Co. 
JAMAICA PLAIN, BOSTON, MASS., U.S.A. 
Electrostatic Condensers for all Purposes 


Pacific & Atlantic — . 


ANOTHER MAGNETIC METHOD OF TESTING STEEL 


Sheet steel for purchase by the United States Government is tested by the 

United States Bureau of Standards to make sure that its magnetic 

properties are correct. Dr. R. L. Sanford, of the Bureau, is testing a 

sample by applying an electro-magnetic field to it, much as Mr. Suzuky 
does in his device for locating flawed railway rails. 


visualize what are called magnetic cir- 
cuits it is quite a correct way, the trans- 
mitter and receiver being assumed to 


operate only. with the so-called electro- 


magnetic component of the “wave,” 
leaving the so-called electro-static com- 
ponent out of account. .. 

So long as the atoms in the magnet 
are properly “in tune,” the transfer of 


- energy between them remains uniform. 


Suppose, however, that we come to a 
break or flaw-in the rail. This upsets 
the “tuning” between the atomic trans- 
mitters and the atomic receivers. A 


aa ra 


——_—__»> Deflection of Galvanometer 


a. 
Courtesy Engineering News-Record , 
RECORDS FROM THE MAGNETIC RAIL TESTER 


Rail number.two is of good quality and without flaws 
of the on the ratl. All of the 
three other rails show flaws, as indicated by t 


in the curve being due to the starti 


Initial disturbance ya Transverse FISSUTE 


` -Faul ortion 
ae vy p 


change in the chemical composition of 
the rail will do the same. Naturally, 
the electro-magnetic field in the sur- 
rounding space will be disturbed. This 
is what the external receiving coil de- 


‘tects. The whole apparatus is not only 


a convenient and practical device for 
preventing railway wrecks by broken 
rails; it is also an object lesson in the 
electro-magnetic aspect of magnetism. 

A careful use of such a system 


should result in a still greater factor of 


safety for those who “ride the steel 


rails.” 


(1) 


Homogeneous rait 


(2) 
Faulty portion 
V (3) 
(4) 


Length of Rail ———> _ 


the initial bump 


arrows; the galvanometer 


deflections being produced by the disturbance of the electro-magnetic 
field by the flaws. | 
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ofall... 


with 5 M°Cullou gh AC 
. Tubes and Rectron 213 
without Loud Speaker 


You radio fans who want a set that will elimi- | } 


nate both “A’”’ and “B” Batteries can now have 
one at a reasonable price.. The Cleartone Radio 
‘Electric Model 110, operating from the house cur- 
rent and using no fluids or acids, costs only $231, 
with 5 McCullough AC Tubes, and one Rectron 
213—without loud speaker. 


This remarkable set uses McCullough AC 
Tubes to abolish the battery problem and they 
are undoubtedly the greatest achievement in 
radio today. It has been highly approved by 
such a great authority as Professor Wilcox of the 
Armour Institute of Technology of Chicago. 


THE CLEARTONE 


price within reach o 


The Cleartone Radio Electric Model 110 is the 
result of five years of exclusive radio receiving 
set manufacturing. Tone quality and volume 
are exceptional. Two vernier dial controls with 
the proper degree of selectivity simplify opera- 
tion. The high quality of workmanship insures a 
set which will give years of satisfactory service, 
fully guaranteed by a manufacturer of the high- 
est standing in the radio industry. 


RADIO COMPANY 


2427 Gilbert Ave., Cincinnati, Ohio 
DEALERS 


Let us tell you how this set will help you do away with losses due to heavy service costs. 


We have some interesting facts and figures FOR YOU. 


LEARTONE $73. 


Page 589 


] A) lin the field, 


“A and B Battery Elimination 
Successful - ata 


Page 590 


All apparatus advertised in this magazine has been tested and a. 


roved by POPULAR RADIO LABORATORY 


vuot SAE GO 
cHICe GE 
sR LY STORE 


ST. ancho 
` P 
ni 


A» 

Ys N 

A N - i 
hy SA S 
y 

Ara Th 

\ ete le “a 
| : ` - $. sps 


his: : 


509.S. State Street 


Wonderful 
Volume with Clearness 


AMPL-TONE 


Phonograph makers have spent 
years perfecting the acoustic prop- 
erties of their phonographs. Use an 
AMPL-TONE Unit and make a real 
Loud Speaker in an instant or use it 
in your horn and get better results. 
After all, speakers are as good as 
their unit. We make a real unit at a 
real price. Money gladly returned if 
you are not entirely satisfied. 
We make units for other manufac- 
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The UNION vcore co. 
Makers of the Excl French AMPL-TONE 


eadset 
Please send me an. AMPL-TONE 
Unit for which I enclose $3.00. 
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NEW 1927 
RADIO CATALO G 
Now Ready 


CHICAGO SALVAGE STOCK STORES 


DEPT. P. R. 


SENT FREE! 


More than a score of new hook- 
ups—all the latest and best—with 
specified parts to build them—at 
prices that mean big savings for 
you. And all the latest parts and 
accessories as advertised in cur- 
rent radio magazines. The larg- 
est, most complete and up-to-date 
radio stock in the world. Yours 
to choose from in this new catalog. 
Write for your copy. 


Write Today! 


CHICAGO, U. S. A. 


COMPLETE PARTS 


1-Hammarlund Mid-Line Dual Con- 


(E eer ee eevee nr eveeaeeane 


rat .60 
1-MarCo Illuminated Dial 0-100... 3.50 
2-Mar-Co Small Controls especially 

for LC-27, 0- to 50, 50 to 0.. 1.50 
1-Carter Battery Switch........... .65 
1-Samson Radio Freq. Choke Coil#85 1.50 


4—Aluminum Shields............... 1,75 
3-Dubilier .00025 Condensers....... 1.05 
l-Lynch 4 meg. resistor............ .50 
1-Lynch single mounting........... .35 
1~Carter Single Circuit aail jack.. .25 


10-Eby Binding Posts.............. 1.50 
I-Binding post strip 134” x 25714” x 


Saree hla ste here Cie eras Wei EAA 76 

i 1-Drfed and Engraved Decorated 
Panel 8 x 26 inch.............. .00 
5—-Benjamin U.X. ‘Sockets er ee 3.75 
1-Amperite 1 ampere.............. aD 


2-Tait brackets.......... cc ccc eens 


Ready to Wire 


Corbett Cabinet for 
the LC-27 only 


$180 


Mail Orders Promptly Filled. 


SUN RADIO CO. 


64 VESEY ST. NEW YORK 


The NEW LC-27 


denser .000275 mfd............ 7.50 . 
1—Hammarlund Mid-Line Single Con- 

denser .000275 mfd............ .65 
1-Precision Duo-Octaform Coil Set.. 10.50 
l-Amertran DeLuxe Ist stage....... 10.00 
1-Amertran DeLuxe 2nd stage...... 10.00 
1-Amerc Bhoke: ois er Mies a Bee ewe 6.00 


1—Carter resistance 0 to 10,000 ohms. 2.00 - 


Complete Parts $ 8 5 9] - 


Send Your Order —NOW! ~~” 


Progress with Radio Direction 
Finders 


THE radio direction finder, especially 
for ships at sea, has passed from an ex- 


periment to a practical and indispen- 


sable instrument. This is indicated by 


the increasing use of these devices on $ 


many kinds of vessels as well as by the 
several recent instances in which such § 
direction finders have played important $ 
rôles in rescues at sea or in difficulties 
of navigation. 

From a recent review of progress in 
these devices by Dr. Smith-Rose* it 
appears that the average accuracy of 
bearing now attainable on shipboard is 
better than one degree, which is ample 
for all practical purposes. 

For use on shipboard the direction- | 
finding apparatus consists, almost in- | 
variably, of a rotating loop antenna 
connected to any kind of sensitive re- 
ceiver. The reception is strongest when 
the plane of the loop is in a line with the 
transmitting station and weakest when 
the flat side of the loop faces toward the 
transmitter. It has been found, Dr. 
Smith-Rose reports, that only three 
classes of errors are important with 
these instruments. The first class ar 
those due to the iron work or other con- 
ducting objects surrounding the receiver. 
Usually these can be compensated or 
allowed for by testing the receiver. on 
stations in known directions, in the 
same way in which a magnetic compass 
is tested by swinging the ship. The sec- 
ond class of errors includes those which 
occur when the path of the waves crosses 
a coast line. This sometimes bends the 
waves out of their true direction, in 
much the same way in which light rays 
are bent on entering or leaving the sur- 
face of a bowl of water. In most parts 
of the world it is possible to avoid this 
error by using for bearing stations 
transmitters which do not lie across 8 
coast line from the receiving vessel. 

The third class of errors are those ex- $ 
perienced with stations at considerable { 
distances from the receiver and which 
are supposed to be due to the arrival of. 
two simultaneous waves over different 
paths. One wave is supposed to come 
directly over the surface of the land or 
of the sea. The other wave comes | 
through the higher atmosphere, having 
been carried by the more highly con- 
ductive strata of the Heaviside regions. 
Sometimes these two waves interfere, 
with many resultant disturbances. 

In addition to increased experience 
with these errors and with means for 
detecting and combating them, paca) 
have been substantial improvements in 
the mechanical accessories of the lee 
tion finders and in the devices to oper 
ate them. Before long such finders 
will probably be as universal a part of the 
equipment of an ocean liner, as radio ` 


‘transmitters and receivers already are. 


~ The Progress of Directional Wireless Vea 
munication,” R. L. Smith-Rose. Nature 
don), volume 117, pages 90-92 (January 16. ier 
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iRadio Tests of Continental 
Earth Movement to Begin 


= Tue geologic theory that the conti- 
“nents of the earth are not fixed masses, 
“but drift slowly across the globe on a 
‘isubstratum of viscous rock, has al- 
ready been described in this Depart- 
iment, as has the fact that the only 


«known way to prove or to disprove. 


z this theory is by means of very accurate 
«radio time signals exchanged between 
the different continents at intervals of 
several years. The movement of the 
‘continents, if it exists at all, is certainly 
very slow, probably not exceeding a 
i few feet a century. -This is far too small 
vto be detected by any possible direct 
measurement. 
z. But.if the continents shift, the dif- 
sference in time between, for "example ; 
- Greenwich and Washington, will also 
+change. The times at both places are 
y determined from the stars. If the 


: places move on the earth’s sphere, the | 


«Star times must change also. No 
; chronometer, carried from one continent 
) to another in order to determine the dif- 
~ ference in the times, would be accurate 
-enough to detect the small change of 
s time involved. But radio time signals, 
¿many times repeated and sent and re- 
» ceived with all possible care, will prob- 
¡ably be sufficiently exact for the pur- 
spose. Such a series of exceedingly care- 
ful signals is to be exchanged between 
: the continents this fall .* | 
. There will be three principal stations 
: in the test; one at San Diego, California; 
„one at Algiers, Africa; the third at 
Shanghai, China. These cities are 
nearly at the same latitude north of the 
‚equator and are about equally spaced 
„around the earth. Also, they are located 
, on three different continents. A number 
‘of other stations, including some in 
. Europe and Australia, one in Hawaii 
) and one in the Philippines, are expected 
to be tied in to the tests between the 
three fundamental stations. Doubtless 
a great many other observatories and 
radio laboratories will receive and record 
the time signals, as these tests will pro- 
‘vide an exceptional opportunity to 
obtain the exact longitude of any station 
which receives and computes the signals. 
- Time signals will be sent out thrice 
daily, between October first and Decem- 
ber first, from seven stations. An- 
napolis will transmit on 17,145 meters; 
Arlington on both 74.7 meters and 24. 9 
meters; Honolulu on both 11,500 meters 
and 36. 8 meters; Saigon (French Indo- 
China) on 17,000 meters and 25 meters; 
‘Bordeaux on 18,900 meters, and Issy 
(near: Paris) on-32 meters. Both short 
waves and long waves are to be used 
so that the receiving observatories can 
make use of whichever happens to come 
through better from day to day. 

Radio amateurs in isolated places, 
who wish to use these signals to obtain 


a 


‘The project is described in Scene (New York), 
vol. 64, pazes 85-86 (July 23, 1926). 
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COCKADAY LC-27 | 
Uses the New 

; ~ Developed by L. M. Cockaday and the Aluminum Com- 

ALC O A any of America to eliminate distortion due to feed- 

Back: interference between units, and loss of energy 

A due to absorption: Fully effective. Universally adaptable. 

A Their unique “shielding” value is largely due to the 

C conductivity of the virgin aluminum used (highest 


ALUMINUM mass conductivity known), their accurate ard prede- 
O i termined thickness, and their scientific design and pre- 
cision manufacture. , 
A _ Use thém when you build your LC-27—ask for them at 
TRADE-MARK your dealers——be sure you get the genuine as used b 
Only the Genuine Cockaday——-made by the Aluminum Company o 


Bears this Mark America. 


See our demonstrations of the shields at 
work at the New York and Chicago Shows. 


Use ‘the Coupon below. to get your copy of 
“Aluminum Radio Shields’’ 


A complete treatise of he vas interest on the vital importance 
of proper shielding b . M. Cockaday, E. E. Free, and the Re- 
search Engineers of i Alum:num Company of America. 


ALUMINUM COMPANY OF AMERICA 
PITTSBURGH, PA. | 


Aluminum Company of America, 
Room 2321, Oliver Building, Pittsburgh, Pa. 


Gentlemen: 


Please send me a complimentary copy of the booklet Aluminum Radio Shields.” 


NaMe iki cin Gate eeie ian De eee a se wineun Vaccaro a enie POC d ewer cree raccereeeeneeeeceenees 
Street EEE aessesereraseeseoeerosesesens ClEY se csissasbalewe oeseneeeees Sree errr ys 
What Circuit do you now use?.....reses ETE EE E E tesaesae E E E E ET ae 
What one will you build next?............00. EY RT, COM CERT 
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LC-27 


Gives 


e - & 
Satisfaction 

PLUS = 
The utmost measure of distance 
and selectivity, the experience 
of one of radio’s master engi- 
neers is back of this receiver and 
is your assurance of its excel- 
lence. Have the satisfaction of 


building one of the best sets 
that you have ever heard. 


Complete List of Parts 
1-—Hammarlund Mid-Line Dual Con- 


. denser .0002 PERENNER es .50 
1—Hammarlund Mid-Line Single Con- 
denser .000275 mfd........ ee . 65 
1-Precision Duo-Octaform Coil Set.. 10.50 
; 1-Amertran DeLuxe Ist stage....... 10.00 
1—Amertran DeLuxe 2nd stage....... 10.00 
1—Amerchoke.........-e00.se0eee8 6.00 
1-Dubilier $902 Filter Condenser, — 


4—Aluminum Shiel ; 

3-Dubilier .00025 Condensers. ...... 1.05 
l-Lynch 4 meg. resistor............+ .50 
l-Lynch single mounting........... -35 
1—Carter Single Circuit small jack ... .25 
1-Carter resistance 0 to 10,000 ohms. 2.00 


10-Eby Binding Posts............... 1.50 
1-Binding poststrip 114”x 257%%"x 4” .76 


1—Drilled and Engraved Decorated 
Panel 8 x 26inch.........-.0005 9.00 
5-Benjamin U.X. Sockets........... 3.75 
1-Amperite lampere..........ee008 1.10 
2—Tait brackets........ aeaaaee 2.00 
Complete $ g 5.91 
Parts i 


Cabinets and Consoles 
for the LC-27 in stock 


WRITE FOR PRICES 


Complete parts for the 
IMPROVED 


BROWNING- 


DRAKE 


RECEIVER 


rare © $65.00 


New Catalog for Dealers 
Now Ready. Write for It 


Mail Orders Shipped the Same Day as Received 


HEINS & BOLET 


Radio and Electric Supply 
Corporation 


Wholesale and Retail 
44 Park Place, New York 


their longitude accurately, or astronomi- 
cal observatories or others who have a 
real need for information about the 
tests, can obtain full details from the 
United States Naval Observatory, 
Washington, D. C., which institution 
is in charge of the project for the United 
States. It will be many months after 
the tests are over before they can be 
fully computed and reported. They 
must then be repeated, after a few 
years, to solve the problems of con- 
tinental drift. This year’s tests will 
fix the exact distances between the con- 


- tinents as they exist now.. Later tests 


will tell whether these distances have 
changed. 


Ether Waves Ten Million 
Years Old 


AN astronomic discovery of the great- 
est interest to every student of ether 
waves has been made at Harvard Uni- 
versity; it is no less than the widening 
of the known universe to ten times the 
greatest dimension previously known, 
together with the discovery of ether 
waves that have been on their way to- 
ward us for a time reckoned as ap- 
proximately ten millions of years. 

Accordingly this discovery gives us 
not only. the greatest measures of dis- 
tance ever made by man, but also the 


Harvard College Observatory 


for the astronomer’s distances are 


deed, these two, time and distance, are 
interchangeable terms in astronomy, 


reckoned in lightyears, which is the dis- 
tance that light, with its enormous 
speed of 186,000 miles a second, can 
travel in a year. 

The new ten-million lightyear meas: | 
urement was made by Dr. Harlow 
Shapley, Director of the Harvard Ob- | 
servatory, and Miss Adelaide Ames on 
a group of spiral nebulae visible when 
a powerful telescope is pointed to the 
part of the sky occupied by the -com 
stellation . Virgo, the Virgin.* Spiral 
nebulae are common in many parts of | 
the sky. Some are much nearer than | 
the ones newly studied by Dr. Shapley ! 
and Miss Ames, although none are } 
known to be near enough to be ineluded : 
in the star cloud to which the solar ' 
system belongs. This star cloud which | 
constitutes our own private galaxy is | 
believed to be some 300,000 lightyears | 
in diameter. The nearest of the spiral 
nebulae yet measured lie at least twice . 
this distance from the earth; a very ` 
short distance when compared with Dr. : 
Shapley’s new one, but far enough, none ' 


ase | 
***A Study of a Cluster of Bright Spiral Nebulae,” . 


a ee ee \ any 


| 
| 
greatest actual measures of time. In- 


by Harlow Shapley and Adelaide Ames. ' 
College Observatory, Circular Number 294. 8- 
rae Dated A 


1926. Distributed July, ; 


| 


1 


pril 5, 


MADE BY LIGHT TEN MILLION YEARS OLD 


This 


print is made from one of the photographic plates used’ by Dr. 


‘Harlow Shapley and Miss Ames in making their recent measurement of 

` a cloud of spiral nebulae at the enormous distance of ten million light- 

years from the earth. Inside each of the white circles is a faint dot, 

each representing one of the nebular universes at that vast distance away. 
On the original plate these can be seen as tiny spirals. 


TYPE IOl 


Continuous Reliable Power 
with STORAD POWER SUPPLY 


HE idea of Power Supply Units to furnish current from ‘the lighting socket, aŭto- `. 
matically and continuously, has appealed to the radio public as something that would 


add greatly to radio enjoyment. 


Storad Power Supply will give the kind of service and large capacity that are necessary to 
_ operate sets satisfactorily. Three years of development work and one year of actual tests 
_ | have been put into Storads before placing them on the market. | 

| Storad B Power Supply is a Raytheon Tube Type Unit. All parts are carefully selected— 
Tobe Deutchmann Condensers and Storad Special Transformers and Filters are used. There 
is no hum to a Storad Power Supply even with the larger sets. Storads are high capacity 
units and always have abundance of reserve power. __ | m 
| Here is the complete Storad line. Visit a Storad dealer and ask for a demonstration. 


Storad “A” and “B” 
Storage Batteries 


“A” BATTERY 


Rubber-case, non-corrod- 
ing rubber terminal nuts. 
Made in three sizes: R3- 
6o amp. hr.; R4-80 amp. 
hr.; R5-100 amp. hr. 


“BY BATTERY 


Made in two sizes. 
No. 4548, 4500 milleamp hr. 


No. 4524, 4500 milleamp hr. 


Dealers: The Storad line offers you a wonderful oppor- 
tunity in up-to-date power supply merchandise. Write 
for prices and information. 


Type ror, “B” Power Supply 


- Raytheon Tube Type Unit of large capacity. Will operate sets using 
' - power tubes on last stage audio. Operates on house lighting socket. 
- Three variable controls from 180 volts down. 


Type 201, “Be Power Supply & Trickle Charger . 
Raytheon Tube Type“B” Power Unit—high capacity, with a bulb type 
-Trickle Charger for Storage A“ Battery. Operated from one switch 
which turns off set and “B” Power and turns on Trickle Charger. 
4 variable controls. 


q ype 501, Storad combination Power Amplifier and “B“ Power Supply 


This Unit will work in any position following the detector tube and 
.gives undistorted quality and large volume. “B” Power Supply is 

om a Raytheon ‘Tube Type Unit of large capacity. Variable controls 
_ from 180 volts down. ` 


| Type 701, Trickle Charger. 


. Sufficient capacity for ““A‘ Batteries used with larger sets. Switch 
` turns on charger when set is turned off. Variable control regulates 
- charging current form 4 to 1 amp. 


Literature will be gladly forwarded on request. 


The Storad Manufacturing Co. 


2417 Detroit Ave. 


Cleveland, Ohio. 
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des audio amplification = | 
with minimum distortion, Brad = 
o 
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itb age and are not affected by atmospheric "a 
a 


«= Allen-Bradley Co. 
a 
a. Electric Controlling Apparatus 


= 276Greenfield Avenue Milwaukee, Wis. 
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Br 


THE PERFECT GRID LEAK 


Provides a noiseless range 
mame of grid leak resistance from 
MASSA, 14 to 10 megohms. Assures 
| \y—_" — mosteffective grid 
leak resistance 


> value for all tubes.. 


Š ~ gJr l 
ATA” Small grid conden- 
G SAAI Stall id conden 


f \ at arate. Metal parts 
yA 4 


nickel plated. One 
Aljen-Bradley Co. 


hole mounting. 
i Electric Controlling Apparatus 
276 Greenfield Avenue Milwaukee, Wis. 
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3 Bruno Vernier Dials 
1 Bruno Light Switch 


d'a dd ee a d a a a a a a a a a a ee 


Broap Cast Listener SERVICE Co. INC. 


ANNOUNCES: THE NEW. AND IMPROVED 
D OF THE AIR KIT 


OUR PRICE 


$37.50 


aa | BRUNODIAMONDBASICKIT 
Aeee Its Brilliance Outshines Them All 
H ERRE w Licensed under Armstrong Patent 1,113,149 
All parts in this kit are ready for use. 
of the following: 
1 Bruno 99 Tuning Coil 
1 Bruno 99 R.F. Coil 
2 Bruno S.F. Condensers 


It consists 


Price 
$22.50 


RADIO 


(Bakelite Shaft) 


Broap Cast Listener RADIO, Co. Inc. 


NEW YORK CITY 


Ward Leonard 


Adjustable Resistors 
for building _ 
“VARION” 
“Raytheon” and “AmerTran” 
Plate Supply Circuits 
(Ask for the Vitrohm Resistor Kit) 


Resistors are made in small units so 
you can try different combinations 
to find the amount of resistance that 
gives best results in your circuit. 

Useful for other radio experi- 
menting. 

There are eight units in the 
Vitrohm Resistor Kit, of assorted 
values, totalling 21,750 ohms. They 
are wire wound, vitreous enamelled; 

. no carbon or graphite. Hard to break 
but easy to use. Handy soldering 
lugs. Instructions for use and mount- 
ing included. 


R.H.McMann&Company,Inc. 

122 Chambers Street, New York 

Morison Electrical Supply Co. 

15 East 40th Street, New York 

Twentieth Century Radio Co, 

102 Flatbush Avenue, Brooklyn 
YI3I-2 
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few if any signs of his future destiny 


tance was not accomplished by any 


‘variable star, the stars called Cepheid 


the less, that a radio message starting 
from the nearest nebula to the earth 
before man had developed into a think- 
ing creature, would still be on its way 
and with about nine-tenthsof its journey 
yet to be completed. The light rays 
from the new, more distant nebulae 
started toward us while man was still 
in early -stages of development, with 


discernible about him. 
The measurement of this vast dis- 


direct method. For near-by astronomie 
objects, such as the moon or the planets. 
or even a few of the nearer stars, it-is:3 
possible to set up a base line; measure*. | 
the direction of the object from. each:.. : 
end of the base line and thus compute, , 
the distance in exactly the same. man-(¢- 
ner as is used in the familiar range 
finder of the Navy battleships. But the *- 
longest such base line which we can- 
occupy is that between the two sides | 
of the earth’s orbit, which is a mere. 
infinitesimal point in comparison with 
the vast distances to be measured when 
we deal with the nebulas. No range- 
finding method is of the slightest use 
when we are sounding space to dis- 
tances like a million, or ten million, 
lightyears. 

The method actually used depends 
on the properties of a certain kind of 
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variables because the first one of them 
to be studied happened to be in the 
constellation Cepheus. These variable 
stars change in brightness from day to 
day and it has been found that the 
period of this change corresponds to the 
real brightness of the star. Some var- 
iable stars of this type have been found. 
in the closer examples of spiral nebulae, 
so that we know the real brightness of 
these stars. From that we can compute 
the distances of the nebulae, just as 
you can compute the distance of a small 
lamp a mile or two away, provided you 
know the real brightness of the lamp. 
The farther it is away from you the 
dimmer it will seem. | 

Knowing, in this way, the distances, ` 
dimensions and real brightnesses of. . 
some of the nearer spiral nebulae in . : 
space, Dr. Shapley and Miss Ames were. 
able to compare these with the much ` 
more distant ones now studied. The 
new ones are far fainter. There is good 
reason to believe that all of the spiral 
nebulae would average about alike in 
real brightness and probably in size. 
Accordingly, the greater apparent dim-. 
ness of the group now studied means 
that they are farther away. A quan- 
titative comparison of their average 
brightness with that of the better- 
known nearer ones led to the estimate 
of ten million lightyears as their dis- 
tance. | | 

To the radio student the most in- 
teresting feature of this remarkable 
measurement is not, however, its 
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All apparatus advertised in this magazine has been tested and a 


A new and more accurate insiru= cnt for testin 
radio and automotive storage Latteries,-equipp 
with electrical meter whicn indicates Instantly 
whether the battery needs recharging, is low or 
in good condition. 

ts all types of batteries; tests cell by cell, 
showing condition of each. 

Operates without withdrawal of acid—avolding 
danger’ of damage to rugs, floors, clothing, 


Tests "oai under load; necessary for correct 
indication of condition. » 


É THE HOYT CELLCHEK 
Price $2.50 
Send for Catalogue 


 BURTON-ROGERS CO. 


BOSTON, MASS. 
National Distributors 


four S peaker i is 
NOt et ó Blame, 


_ Adapted 

Mogul 5 VCX Power 

Tube in the Last Audio 
Stage 


> Your speaker is a sensitive affair turning into 


voice and music the electrical impulses passed to 


it by the set. 

An ordinary tube, of msaeicsen’ signal carrying 

capacity, should not be used in the last t audio 
» for with its limited capacity it is over- 

l and distortion of the signal results. These 

imperfections passed on to fae speaker give un- 

natural and distorted reception 


An Adapted Mogul 5 VCX pow er tube—as easy 

to apply as an ordinary tube—has almost double 
the aignal carrying capac of the ordinary tube. 

This greater capacity tes overloading and 
distortion and it can be applied to any set with- 
out change in wiring. 


- With an Adapted Mogul 5 VCX power tube in 


ur set zon will immediately note an unusual 


provement—a general increase in vglume, a 
roundness of ‘tone and clear cut reproduction in 
voice and music that is unobtainable when ordi- 

nary tubes are used. 


One User Says: 


“Tet me congratulate you on the splendid per- 
formance of maturate you on, 5 VCX Power 


found that these tubes give remarkable ampli- 
AHON and clarity. The tube actually gives 


', considerable increase in volume when used with- 


tional p voltage put 


out addi 
. when 135 vale is a ie applied to the - D bY ey volum 
is virtually dou 


NOTICE? 


, A new Van Horne product. the 56 VD Squirrel 
Cage Detect 


or Tube will shortly be announced. 


THE VAN HORNE CO., Inc. 
1002 Center St: Franklin, Ohio 


time which it indicates. It is the in- 
dication of the sameness of ether waves 
over that vast expanse of time ‘and 
space. The light rays received from 
those distant universes are exactly the 
same as light rays produced by the same 
atoms here on earth. The fact that the 
incoming rays are'ten million years old 
and the fact that they were produced 
in the most distant regions of space yet 


surveyed by. our telescopes, apparently. 


make no difference at all in the rays. 
If radio waves were generated in those 
same nebulae ten million years ago, as 
no doubt they were, those waves are 
doubtless reaching the earth now, also 
unchanged, as are the light rays. 
To.speak of ether waves is to use, of 
course, a word which means little. We 
do not know whether any such thing as 
ether exists. We do not know that 
light or radio is carried by any medium 
at all. These are merely convenient 
ways of thinking. Light consists, some 
physicists think, of particles, not of 
waves. Radio may be similar. In 


‘spite of these uncertainties, what we 


can be reasonably sure that we do know 
is that the radiations which reach us 
from ‘depths of space so vast as to be 
virtually inconceivable have exactly 
the same properties as similar radiations 
produced here on earth today. 


Radio Apparatus to Prevent 
Smoking Chimneys 


A rew weeks ago Mr. C. F. Elwell, 


delivered before the Royal Society of 
Arts, in London, a lecture on the 
“past, present and future” of radio. 
In the course of the discussion, Mr. 
Elwell made the interesting suggestion 
that radio vacuum tubes might be used 
to take the soot out of coal smoke be- 
fore it left the chimney. 

The process contemplated is, of 
course, the well-known Cottrell process, 
invented by Dr. F. G. Cottrell, now 
the director of the Fixed Nitrogen Lab- 
oratory of the United States Depart- 
ment of Agriculture, in Washington. 
By this process a high-voltage direct 
current is applied to electrodes between 
which the smoky air is allowed to pass. 
The electrostatic attraction of the 
charged electrodes causes the dust to 
collect on them or to gather into larger 
aggregates, which then sink to the bot- 
tom of the flue. This method of dust 
collecting is in common use in many 
industries but no one has attempted 
hitherto, to apply it to the domestic 
chimney. However, the suggestion is by 
no means impossible. A high-voltage 
transformer and a rectifying tube would 
provide the current. The power used 
might be, as Mr. Elwell said, only a 
few watts. If smoky chimneys are to 
be forbidden by law, as is by no means 
impossible either in England or in the 
U. S., Mr. Elwell’s radio chimney sweep 
may be an invention well worth some 
one’s time to work out. 
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One Dial 
Control Is 
Perfected 


— Taiata oN Mark 


perese 


1-2-3-4-5 


Gang Condensers 


The Perlesz gang- mounted 
condenser unit is a master- 
piece of precision. Scientific- 
ally matched straight line fre- 
quency condensers operate 
together without variation. 
Accuracy guaranteed within 
one micromicrofarad over 
entire scale. 

. Each rotor, and stator is a 
solid one piece die-casting 
—the assembly lined up ac- 
curately on one shaft and 


mounted on a heavy, rigid, 
channel-shaped sumisya 
base. 


Operation, by a self-adjust- 
ing worm and dial gear, gives 
a 340 degree movement to 
speedometer type dial. 


You never have seen the 
equal of the Perlesz in positive 
close tuning—nor have you 
seen any radio part so built 
for everlasting efficiency. 


Adaptable without change 
for building into any radio 
frequency type of receiver. 


Furnished complete with 
coils and shields if desired. 


Delivery immediately. 
Order a sample unit and con- 
vince yourself that Perlesz 
solves one dial control. 


PERLESZ RADIO 


MFG. CORP. 


560 W. Congress Street, Chicago 


Manufacturers of 
Perless 7-, 8- and 9-tube receivers—one 
dial costrol—all metal cosstractions 
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: Tested and approved by 
Raytheon Laboratories 


Reliable— Noiseless 
a - Powerful 


Gives abundant supply of 

even, uninterrupted power di- 

-rect from your electric light 

‘socket, ending “B“ Battery 

annoyances—and. cutting your 

' power cost to the fraction of a 
cent per hour. 


950 


Type “B” complete in handsomely finished 
case (with eon Tube and necessary cord 
and plug), ready for use with practically any 
receiving set, containing from 1 to 10 tubes, 
variable radio frequency voltage from 50 to 
150 volts (audio amplifier voltage from 100 to 
180 volts)... . $39.50 


Type “C.B.” illustrated above, is similar to 
“B” but with the addition of variable C 
oltage Supply, giving from 1 to 40 volts, C 
SOLE Ghassan nan we $49.00 


(West of the Rockies add $1.90) 


— Cornell 
N Voltage Supply 


. °, 


B, 
LA %, E 
“r,s, Cornell Electric 
rane Be, ‘Mfg. Corp. 
R t, N 135 East 58th St. 
New York 
City 
& 
A 
N 
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Bell Telephone Laboratories s 
A METER FOR BROADCASTERS’ FIELD STRENGTH 


Mr. Azel G. Jensen, using the new meter which measures the strength 
of a broadcasting wave at a distance from the station. The meter con- 
tains a local roamed for comparison with the incoming wave. This 


is housed in the metal 


Apa sies ok ee 
Ae V LWS 


ME OND A AR ER a a E ERAT ETAS yT N 
pi z R. Sh ee xt ats “pe RON eer a 


Ta 2 x 


ox at the lower right-hand side of the apparatus. 


The metal cover of this boz, here shown unscrewed, is clamped tightly 
in place when a reading is made. . 


A Portable Meter for Testing 
the Broadcaster’s Field 
Strength © 


Wits the growth of broadcasting and 
the ever increasing necessity for precise 
knowledge of how broadcasting stations 
are operating, has come increased need 
for accurate information concerning the 
field strength produced by a broadcast- 
ing transmitter at long distances from 
the antenna. Three years ago the Bell 
Telephone Laboratories made a series 
of such measurements on the strength 
of WEAF in and near New York City, 
which measurements have become a 
radio classic. These were. made with 
what was essentially a laboratory ap- 


‘paratus, mounted temporarily) onan 


automobile. This apparatus has now 
been modified slightly, with increases in 
portability and ease of use. 

The method consists essentially in 
matching the voltage created by the 
incoming signal against a known volt- 
age, generated by a local oscillator. A 
loop antenna is used, the local voltage 
being introduced into the loop through 
a small resistance. The oscillator is 
adjusted to the same frequency as the 
incoming signal. The modulation of the 
incoming signal is immaterial, as the 
measurements are made on the strength 
of the carrier wave, as received. As 
the radiation from the local oscillator 
would be picked up by the loop and 
would alter the readings, this oscillator 
is shielded‘ as (perfectly as possible. 
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The New Lorenz Radio 
Generator 


\yona the several devices proposed 
sonstructed to supply high-frequency 
rent for radio uses without employ- 

vacuum tubes the only one well 
wn in America is the magnetic al- 
astor devised by Mr. E. F. W. Alex- 
lerson and in use by the Radio Cor- 
stion of America. 


| i 
scheme of the Lorenz generator is shown 
his diagram. La is the tron-cored in- 
e col. -The secondary circuit, 
is shock-excited, is shown at the right. 


other system, devised by Dr. Karl 


pe.* Essentially this is an alter- 
fng-current dynamo of usual inter- 
fiate frequency, connected. to a 
quency - multiplying transformer 


i multiple of the dynamo frequency. 
fhis frequency multiplier works on 
} principle of shock excitation of the 
sa circuit. The primary circuit 
ists of a condenser, an inductance 

$ an iron-cored choke connected in 
with the dynamo and tuned to the 

o’s frequency. The iron core of 
choke is so arranged that its mag- 
łc circuit is easily saturated by the 
ent flowing in the primary electric 
‘pit. The winding of this choke is 
ı part of the secondary circuit, which 
sists of a condenser and an induct- 
and is tuned to the desired output 
fian this being some odd multiple 
yhe input frequency. In operation, 
alternating magnetic impulses cor- 


j 


onding to the reversal of magnetiza- 


j in the iron core of the choke set up 

“Jen, alternating electromotive forces 

t : 

oh serve as the shock exciters for the 

jadary circuit. 

Che Lorens High-Frequency System for Radio 

parion, by F. W. Gillard. Ezperimenta 
(London), volume 3, pages 215-219 (April, 


4 
a 
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í 

"A New Kilocycle Table 

fe United States Bureau of Stand- 
“has issued a convenient table for 
‘conversion of kilocycles into wave- 
“ths in meters, and vice versa. The 
‘218 printed on a single sheet of 
‘board, so that it may be tacked or 
“Son a wall. It gives values for 
-J ten kilocycles from 10 to 10,000; 
“ onversely, from 10 meters to 10,000 
‘38. It is designated as Miscellane- 
’ Publication No. 67 of the Bureau of 
‘dards, and may be purchased for 
*'pents a copy, not from the Bureau of 
` dards, but from the Superintendent 
Documents, Washington, D. C. 


~ 


PS 


Biever 


idt, of the German firm of Lorenz 
pany, has.attracted some attention | 


§chraises the frequency to any desired. |. 


Radio Bargains 


_ ‘Than Ever Before 


tremendous savings. 


a 


It gives information about the newest and most advanced ideas in radio 
development, describes and illustrates the latest improvements. It will 
keep you posted on what’s up to date. 
set or buy a complete modern one. 


Every radio set owner, amateur, beginner and fan should have a copy. 


Get. Our Prices 
on All the. | 


Famous Circuits 


It will pay you to get our prices for complete 
parts for the following popular circuits or any 


others you have in mind: 
Raytheon Units 

& Tube R. F. Kit 
Remler-Best Recelvers 
B-T Recelvers 

Hazelton Neutrodynes 
Popular Mechanics 


uper 
Victoreen Kits 
All-American Kits 
mson Kits 


Hammarlund-Roberts 


If you are in the market for any set or hook-up 
order direct from us, enclosing estimated list 
price and goods will be shipped you at once. All 
merchandise guaranteed. Any difference in 
price will be refunded or collected C. O. D. 


Send the Coupon for Free Copy Tod og 
You need this book before you spend another cer ; al 


ERE is a real guide for the fan and set builder, the book that hun- 
7 dreds of thousands of radio enthusiasts turn to when they want the 
‘latest and best in radio. It’s the handiest and most reliable radio 
reference guide you could ask for, anda big money-saver besides. 
up to date by utilizing Barawik service. It will helt 
radio problem as well as saving you tremendous sums on the very things 
you need and use most. You may experiment all you want with the various 
circuits, for BARAWIK always gets you the parts specified by the famous 
circuit designers of the world. 

Just off the press—the latest 1927 radio catalog and guide brimful of the 
best approved standard radio sets, parts and kits at savings that will appeal 
to the thrifty. Profusely illustrated with reliable, guaranteed goods at 
Be sure to get your copy before you spend another 
cent for parts and radio supplies. 3 , ; 7 


Silver Six 
Madison-Moore Super 
Samson DeLuxe 5-tube 
Nine-in-line Super 
Silver Shielded Six 


Scott’s Super-Nine 
Short Wave Kits 
Qualitone Recelver 


Keep 
p you to solve many a 


It will help you to build a better 


tor 


Genuine Raytheon ‘96 í 


“B’’? Eliminator 


Made by America’s leading manufacturer of B elin 
tors, of highest quality materials from expensive f ne wae 


real green Duco on case to genuine new Rayth- 
Filtering system of 1000 volt high-test condenser 
capacity choke coils completely remove all ` A 
alternating current. A ra 
Connect to your light socket, 110-vo" < nA 
current; uses few cents of current a wee’ at: 
replacing B batteries. Reception is «* a oi 
distance easy to get due to cov’ Z 
Furnished completely assemble we 
and fully guaranteed. Send 
money order today. O i 
with 25% deposit. P 
103T575—Net price... f 
Po pẹ 


the coupon and free copy will be sent you. Als ' at 
of a friend interested in radio to whom we ca’. at 


IA 4 


545 Monroe St., Chicagy _ k 
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JHORDARSON 


POWER AMPLIFICATION 


and 


B-SUPPLY 
From the A. C. LINE 


Force a car up a steep hill and the 
engine knocks. Force a radio set 
and the quality becomes ragged and 
the reproduction distorted. 


Faithful reproduction of the 
deeper bass tones requires a con- 
siderable expenditure of electrical 
energy,—more, in fact, than the 
vacuum tube of the average receiver 
can handle. 


A power amplifier built with 
Thordarson transformers and 
chokes uses larger capacity tubes 
and reproduces the heavier, more 
vibrant tones with undistorted qual- 
ity and volume. 


Operates from the light circuit 
B-supply for entire receiver 
No controls. Requires no ad- 
justment 
‘Uses larger capacity tubes 


NIsFORMER R-198 supplies 
Nate and 7/4 V. filament 
tube. Price $12.00 


» R-196, 70 M.A. 
è circuits. Also 
ad Browning- 
Price $5.00 


SON 
50. 


The obverse of the medal; this original 
~~ is two-and-one-half_inches in diameter. 


The Popular Radio 
Medal for 


Conspicuous Service 


Te every radio amateur, to every ama- 
teur experimenter and broadcast lis- 
tener, who is instrumental in alleviating 
human suffering or saving human life, 
directly through the medium of radio, 


recognition will hereafter be extended in 


the form of a medal that shall be known 
as “The Popular Radio Medal for Con- 
spicuous Service.” This medal is unique 


-within the realms of radio in that it shall 


be awarded, not for scientific achievement 
or invention, but for service to humanity. 


To insure a fair and unbiased consideration of 
all claims, a Committee of Awards has been ap- 
pointed that includes five distinguished citizens 
of international fame. To assist this Committee 
of Awards, an Advisory Committee has been ap- 
pointed that numbers among its members some 
of the most eminent citizens of the United States, 
including representatives of many of our most dis- 
tinguished institutions. 

The conditions under which the medal will be 
awarded are here specified: | 


1. The medal shall be known as the Popular 
Radio Medal for Conspicuous Service. 


2. The medal shall be awarded, without discrimi- 
nation as to sex, age, race, nationality, color or 
creed, to those radio amateurs, radio experi- 
menters, broadcast listeners and other non- 
professionals through whose prompt and effi- 
cient action radio is utilized to perform an essen- 
tial part in the alleviation of human suffering or 
in the saving of human life within the terri- 
torial confines of the United States and its pos- 
sessions, or in the waters thereof. 


3. The medal shall be awarded by a Committee 

of Awards that shall not exceed five in num- 

' ber. No member of this Committee shall be 

an employee, officer or stockholder of POPULAR 

Rapiro, Ino., nor shall any such employee, 

officer or stockholder have a vote in the de- 
liberations of the Committee. 


4, An advisory Committee, which shall cooperate 
with the Committee of Awards and which shall 
be particularly charged with the responsibility 
of making recommendations for awards of this 
medal, shall be made up of men and women who, 
because of their interest in the public welfare or 
because of their connection with institutions 
that are consecrated to public service, are in 
positions to bring to the attention of the Com- 
mittee of Awards the exploits of candidates who 
are within their own special fields of activity. 


5. The medal will be awarded for services rendered 
since Armistice Day, November 11, 1918. . 


6. Recommendations for awards may be submitted 
to the Committee of Awards at any time and 
by any person. Every recommendation must 
contain the full name and address of the candi- 
date, together with a detailed account of the 
accomplishment on which the proposed award is 
based. and must be accompanied by corrobora- 
tory evidence from persons who have first-hand 
knowledge of the circumstances and whose 

w statements may be verified to the satisfaction of 
‘he Committee of Awards. 


‘a, medal will be awarded to as many indi- 


nals as qualify for it and at such times as 
Tommittee of Awards may authorize. 
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Ready Now 
at Morison’! 


Complete 
Parts for the 


COCKADAY 
LC-27 


Exactly as used in the orig-| 
inal laboratory model 


All Parts 


$85.91 


Corbett Cabinet $18.00 extra] 


Morison’s gives you the best 
of service on Cockaday parts, 


because Morison’s carries a 


stock ample to meet the tre- 
mendous demand for this 
new circuit 


Send for Complete 
Information on 


The VARION 
A. C. OPERATED 


RECEIVER 


A wonderful new development in. 
circuits! A six tube set, operating, 
entirely without batteries, at a. 
price never thought possible! 


VARION | 
B & C ELIMINATOR 


With the new Raytheon Tube, just 
out! Here is a new eliminator that: 
experienced radio fans will appreci+ 
ate as the finest that engineering. 
skill and money can produce. | 


Write today for full particulars 
WHOLESALE—RETAIL | 


ORISON 


Electrica/ Supply Co. ine. 

15-EAST-40™ STREET: | 
NEW - VORA: CITY | 

Telephone Vanderbilt 6775 
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The reverse; the name of each recipient 
willbe engraved in the space provided. 


8. All considerations not specified herein shall be 
re to the discretion of the Committee of 


All communications to the Committee of Awards 
- may be addressed to— 


The Secretary of the Committee of Awards, Popu- 
LAR Rapio Medal for Conspicuous Service, 627 
West 43rd Street, New York. 


The Committee of Awards 


Hmam Percy Maxum, President of the American 
Radio Relay League. : 
E.FJW.ALEXANDERSON, Chief Consulting Engineer 

of the Radio Corporation of America. 
OR GENERAL tes McK. SALTZMAN, 
Chief Signal Officer of the Army. 

EAR ADMIRAL W. A. Morretr, Chief of the Bu- 
reau of Aeronautics, U.S. Navy. 

Dr. Joun H. FINLEY, publicist and journalist. 
Sore are E. E. Free, 627 West 43rd Street, 
ew York. | 


Advisory Committee 
Senator James W. WADSWORTH, JR., of New 
York 


Hon, pe BaRTON PAYNE, Chairman, American 
ross. 

Avotrs Lew1soun, Publicist. 

Jupaz Ben S. Lrypsay, of the Juvenile and Family 
Court, Denver, Col. 

De. J. McKeen CATTELL, Past President, Ameri- 
can Association for the Advancement of Science. 

De. J. H. DELLINGER, Past President, Institute of 
Radio Engineers. - 

Farer Oscoop, Past President, American Institute 
of Electrical Engineers. 

. E. Grunsxy, Past President, American Society of 

Civil Engineers. 

Dr. Darron C. MILLER, President, The American 
Physical Society. 
. ABBOTT, President, the American Society of 
Mechanical Engineers. 

W. J. Hottanp, President, Carnegie Hero Fund 
Commission. ; 

oma K. Buraess, Director, Bureau of Stand- 


ards, 

Coun H. Livinastons, Past President, Boy Scouts 
of America. 

Dante, C. Beard, Chairman, National Court of 
Honor, Boy Scouts of America. 

Miss Saran Lovise ARNOLD, President, Girl 


couls. 

De. W. D. Haaccarn, President, American Medical 
Association. 

. A. BickeL, President, United Press Association. 
A Cooper, General „Manager, the Associated 
ress. 

H. P. Davis, Vice-President, Westinghouse Electric 
& Manufacturing Company. 

Dr. Vernon KELLOGG, General Secretary, National 
Research Council. 

essa Lyxcu Wiiiiams, Past President, Authors’ 
League of America. 
FESSOR GEORGE B. Pearam, Dean of the Faculty 
of Applied Science, Columbia University. 
ROFEssoR H. H. SHELDON, Professor of Physics, 
New York University. 

Wu, Haise ATWELL, Grand Exalted Ruler, Order 
0 
ressor Epwin B, Wiitson, Harvard University, 
National Academy of Science. 

W.E. KNESS, Vice-President, American Tele- 

w Phone & Telegraph Company. 

LLUM L. Saunpers, President, United Engi- 

c neering Societies. 

oL. J. R. McQuiaa, Commander, the American 


on. 
Joms R. Moss, President, Kiwanis International. 
-D. TERRELL, Chief Supervisor of Radio. Depart- 
ment of Commerce, Washington, D. C. 


“ems 


| The Cockaday LC-27 Deserves the Best i 
Use 
TESCO RADIO PANELS 


e 
STATION SELECTOR 


—_ 


RESONANCE _AOCKapa SSS VOLUME 
BROADCAST RECEIVER 
tC- 27 O 
® ° 
LOUD SPEAKER 


DEVELOPED BY 
POPULAR RADIO MAGATINE 


The appearance of your set depends primarily on the panel used. 


The TESCO. bakelite panel is cut, drilled and engraved as a 
standard unit for the LC-27 Cockaday Receiver. _ 


All you need to do is the mounting. You will be pleased with 
this beautiful engraved panel and it is genuine bakelite. 


Price $9.00 


THE EASTERN SPECIALTY COMPANY 
3551 NORTH FIFTH STREET 
PHILADELPHIA, PA. 


Samson Chokes Can 
Stop Distortion 


Howling, ‘‘motor boating” and other distortion can be in- 
stantly stopped by Samson Chokes which have the patented 
helical winding. This makes them keep, R.F.and A.F. cur- 
rents where they belong at all frequencies, particularly those 
frequencies where other types of chokes act as condensers and 
let these currents by. Samson Chokes have no pronounced 
resonance points. | 


Use the R.F. Chokes in grid circuits of first amplifier tubes, in 
B plus lead of R.F, tubes, in reflex circuits, and in place of 
resistance leak in resistance coupled amplifiers. Use the Audio 
Frequency Choke in the B plus leads to detector and amplifier 


tubes. By their use in such circuits B batteries will last much 
longer and “B”? eliminators give much better quality of 
reproduction. 


R. F. CHOKE 


Conditions for Tone Quality 
Covered in New Booklet 


Audio Amplification, by Samson, con- 
tains full instructions for obtaining qual- 
ity reception giving much, heretofore un- 
published, research data of radio en- 
gineers. Send 25 cents for copy complete 
with dozens of circuit diagrams, 


MASS. 


Manufacturers i Sales Offices in Thirty 
since 1882 Oe ` Leading Cities  . 
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SHIELDED SIX 


The Shielded Six is one of the 
highest types of broadcast re- 
ceivers. It embodies complete 
shielding of all radio frequency 
and detector circuits. The qual- 
ity of reproduction is real—true 
to the ear. $ 


Behind the Shielded Six is com- 
petent engineering. It is sensi- 
tive. Day in and day out it will 
get distance—on the speaker. It 
is selective. Local stations in 
the most'crowded areas separate 
completely—yet there are but 
two dials to tune. ~ 


These features—its all-metal 
chassis and panels, its ease of as- 
sembly, and many others—put 
it in the small class of ultra fine 
factory built sets, priced at sev- 
eral times the Six’s cost. ae 
The SM-630 Shielded Six Kit—includ- 
ing all specified matched and meas- © 
parts to build this remarkable 
receiver—price $95.00. ° 
The 633 Essential Kit—contains 4 con- 
densers, 4 R:F: transformers, 4 coil 
sockets, 4 stage shields and the link 
motion—all laboratory matched—price 
$45.00. . 
Clear and complete instructions, pre- 
pra by S-M engineers, go with each 
7 ac oe will be mailed separately for 
The Shielded Six has been approved by 
Citizens Radio Call Book, Radio Broad- 
cast and other prominent publications 
and newspapers. 


220 & 221 


Audio Transformer 


S-M 220—the big, husky radio 
transformer you hear in the fin- 
est sets—the only transformer | 
with the rising low note charac- 
teristic that means real quality 
—not only on paper—but. when 
you hear it— $6.00. 


S-M 221 is an out- 
put transformer 
that will bring 
out the low notes 
on your present 
set. It eliminates 
me blasting for prac- 
tically all good 
speakers—$6.00. 


-- 


SILVER-MARSHALL, Inc. . 


844 W. Jackson Blvd. 
Chicago, U. S. A. 
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MUSIC FROM A $3,000 RECEIVER 
What is reported to be the world’s biggest radio receiver has been built 


by Robert J. Sieglack, a hotel owner of Sheepshead Bay 


N.Y. It 


_ contains twenty-three tubes. Here is drawn one of the sit loudspeakers 
which are distributed at as many points through the hotel. 


BROADCAST LISTENER 


Comments on radio programs, methods and technique 
' —from the point of view of the average fan 


By RAYMOND FRANCIS. YATES 


Stations That Are Beginning 
to Lead the Pack 
ALTHOUGH the majority of our 
studio managers have long since ex- 
hausted themselves of any sound 
ideas and, although their specifications 
of a rattling, slambang program still 
calls for the industrious noise-making 
of a road-house jazz band, the off-key 
yodeling of a concert-struck soprano, 


the colorless sawing of violin students 
fresh from the hinterlands: of music and 


the glamorless drumming of pianists 
of the moving picture school of inter- 


pretation, the last three months of 
broadcasting have, despite the pitiful 


floundering of the novitiates, shown 


` thagnificent improvement. 


Perhaps we should make ourselves 
better understood by saying that our 
good studios are getting better and that 
our perspiring purveyors of broadcast- 
ing tin-cannery, still frightfully in the 
majority, are getting worse. Thanks 
to Allah and the capitulation of many 
of our big radiators to the flirtatious 


` wink of national advertisers, the better 


studios are (if one is willing to over: 
look the bold credit lines and the puerile 
literary excursions of all of the mem- 
bers of the Brokenshire school of flap- 
doodle announcing), nosing out into 
virgin soil. WGN, WJZ, WEAF and 
WGBS, are, in the mind of this humble 
reviewer—leaders in a movement. that 


will, unless checked by the protests of 
a radio public that is either lulled into 
fits of ecstacy by “Love’s Old Sweet 
Song” or seduced by the lavish bellow- 
ing of a dance hall orchestra, eventu- 
ally. relieve the art of its grippes. and 
fallen arches. - _ 


* xk 


The Struggling Efforts of the 
“Radio Drama” .. 


For the past three months now, we 
have been keeping à friendly ear on 
WGBS and, although it is often as 
clumsy almost to the point of being pre- 
posterous, one cannot help but admire 
the rash, impetuous spirit that it mani- 
fests. Always willing to try anything 
once and motivated it would seem by a 
wholesome desire to transcend the trite 
and obvious radiations of its sister 
studios, it has managed to put in some- 
thing more than a feeble bid for leader- 
ship. While we are not yet ready to 
acclaim dashing young Daily Paskman 
(its director) as the generalissimo of the 
art, we have come to respect him as 
someone more important than a naive 
dabbler or a-swashbuckling pioneer. 
His reasoning is sound and prac- 
tical, more often than it is ridiculous, 
and this much cannot be said of many 
studio directors. | 

Although a student of dramatic 
expression, Mr. Paskman has many 
things ctos learn; about the successful 


` 


44.44 | 


Official _ 
‘Service Station 
for the 


LC-27 


We have been appointed. to build, 
repair and adjust this new receiver. 


BEST OF WORKMANSHIP. 
GUARANTEED 


(18 Years in Radio) 


We can supply any B Eliminator 
or Power-Pack Kits 


If you are in the city, we have the 
LC-27 on demonstration. Come in 


and hear it. 


SCHNEIDER-HORNEIJ 
RADIO RESEARCH LABS. Inc. 


1545Nassau Street New York 


i Provides complete 
Simm noiseless filament con- 
: trol for all radio tubes 
without change of con- 
nections. Metal parts 
are nickel plated. One 
hole mounting. Self 
S17] contained switch opens 
aytmay battery circuit when 


Alen Badley Co 


Electric Controlling Apparatus 
276 Greenfield Avenue Milwaukee, Wis. 


Uses graphite disc resistors which are 
noiseless and not 
affected by atmos- 
pheric conditions, 
Metal parts are nickel 
plated. One hole 
mounting. Finish 
and knob match 
Bradleystat. Made in 
200 and 400 ohm 


Electric Controlling Apparatus 
276Greenfield Avenue Milwaukee, Wis. 


JA 


SP 


How good 
are your last 
season’s tubes? 


protected? > = MAKE THEM AS GOOD AS NEW 
F ‘WITH THIS STERLING TREATMENT 
Now that good radio reception is to'be had, give thought to your tubes’ condition. 
‘+ Depreciation from use may not be noticeable but is, nevertheless, present if your 
tubes have been subjected to the usual use . . . and, sometimes a tube runs down 
over night. l 
A Sterling Tube Reactivator will quickly refreshen their activity. A very simple 
task, this reactivating treatment is bound to prove its value in better reception, 


ha choice of a Sterling meter-equipped Reactivator that tests your tubes 
Eee aes. too, or the Sterling Midget Reactivator that also reactivates large 


and small tubes but bas no meter. 


Pocket Meters 
Panel Meters 


Tube Reactivator 
Price $13.50 


STERLING 
. R225 Midget 
Tube Reactivator 
Price $3.75 . 


above list! At most all radio dealers 


THE STERLING 
MANUFACTURING CO. 
Cleveland, Ohio 


Los Angeles, Calif. Naugatuck, Conn. 
i ae a Co. Ferbend Electric Co. 


J Dear Sirs:— 
No Doubt will . : 
be intereste tokno My Ferbend ‘'B’’ 
=e a have install doing fine work since 
our a? g A 
ator on eight ifer. lastDecem> . After 
ent eight tubeSuper- seven mon use 


(Signed) 
Frank S. Lobdell 


on. (Signed) 
National ElectricCo. 


m FERBEND 


B 
i ELIMINATOR. 
Light Socket. 


Many careful buyers choose to adopt a policy of ‘‘watchful waiting.” With the 
original announcement of the good Ferbend ‘‘B’’ Eliminator and its amazing low price of $12.50, many. 
there were who chose to wait. They wanted to be convinced. True, thousands bought at. the start 
and they are the ones who now tell you what to expect. Lack of space alone prevents us from publishing 
the hundreds of fine testimonials from satisfied users. They are all in our files open to public inspection 
at any time. A few reproduced here. 

The Ferbend ‘‘B”’ Eliminator successfully passed the rigid Laboratory tests of Radio News, Popular 
Radio and Radio Broadcast. It is a Proved Radio necessity, and a great one. 


Ask Your Dealer—or Send Direct 


If you prefer, we will make shipment direct to you upon receipt of price, or C. O. D., if desired, Use 
for 10 days to convince yourself—if unsatisfactory, write us within that time and purchase price will 
be refunded. Send your order now. | 


Ferbend Electric Co., 419 W. Superior/St., Chicago, Ill. 


COMPLETE 
nothing else to buy 
Replaces “B” Bat- 
teries. Operates Di- 
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First in the Field 
ES in 
Cockaday Kits 


303 Atkins Ave. 


ese" |S. HAMMER RADIO CO., sroki, New vor 


Cockaday Sets Now Made Easier to Build by Our New ‘“‘Ready-to-Wire’’ `t 


507% of Your Time, Work and Worry SAVED! 


All you need do is to connect bus-bar according to diagram, solder and your set is finished. 


These Kits are sent to 


you completely mounted, and assembled ed a Veneered Mahogany 
baseboard and genuine bakelite panel, drilled and engraved 
exactly as used in Mr. Cockaday’s Laboratory Model. 


- Genui arts used as listed below; 
COMPARE OUR POFFER! 


COCKADAY 


LC-27 


21 Hammarlund mild-line dual condenser, 


$ 7.50 
3 Hammarlund mid-line single condenser, 
000275 mfd 4.65 
1 Precision Duo-Octoform coll set compris- 
ing one antenna coupler and two inter- 


stage couplers 
l Amertran De Luxe first stage transformer. 10. “00 
1 Ameren De Luxe second-stage trans- 


BROADCAST ere 


1 Carter Battery Swi 
Samson radio-frequency choke coil’ $ 85.. 

4 Aluminum shi ass lous 
3 Aerovox, Ly Td "condensers, ‘ 


1 Durham or Daven petor 4 meg 
i Lynch Grid Leak Mounting 
1 Carter Gem Jac 
1 carter variable onan 0-10,000 ohms. 
binding pos 
1 Binding post strip 134° x x E 75", x r 
1 Bakelite decorated panel 
A Benjamin in O Sockets 


Am 
2 EANA 


ats Kit Price $852 


Completely Li n Sets l 
In Stock N 


Complete Kits. l 
i In Stock Now è 


WE GIVE EET. AND GUARANTEE THE OPERATION 
OF ANY LC-27 KIT OR SET PURCHASED FROM US. 
Write for our interesting special circular which we have prepared 


on the LC-27 Receiver and also catalogue. 


Do it now. 


Authorized service station for the LC-27. 
SILVER SHIELDED SIX KITS IN STOCK 


Send for Free Catalog and Complete 
Information About Our Parts and Kits 


Transportation Prepaid. One-third must accompany all C.O.D orders. 


Potter 
Condensers 


Build the best— 


Socket Power Devices 
—A and B Supply Devices 

Power Amplifiers 

Impedance Amplifiers 


And are best— 
For Filter Uses 


Rectifiers 
By Pass 
Blocking D.C. 


American made of best of 
materials to full capacity. All 


sizes and types. 


POTTER MFG. CO. 
North Chicago, Ill. 


er 


BY PASS AND FILTER 


Condensers 


Inquiries from 
Dealers Invited 


Not insured unless insurance charges included: 


Note 
Adjustment! 


8000 Mile Record 


e Quali-Tone Loop pictured above holds two 
ae Records, having brought in stations 8000 
miles away. 


Write for verification of these records for distant 


reception. Exclusive Thumbscrew Adjustment 
keeps wires taut always. Guaranteed to aprove 
the performance of any receiver. Price... .$10 


Quali-Tone Speakers 


Quall-Tone Speakers are unexcelled for volume, 
artistic een, and purity of tone. Made in four 
models priced from $7.50 to $25. Literature sent 
upon request. 


Quali-Tone Radio Units $6 and $7.50. 


DEALERS- Write for discounts— JOBBERS 


DURO METAL PRODUCTS CO. 
2655 N. Kildare Ave. Chicago 


All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY 


presentation of air-plays. Here he dis- 
plays a poor hand. He is hasty, im- 
patient and betrays an ignominious lack 
of dramatic appreciation. The recent 
broadcasting of “Beau Nash” an inane 
melodrama wherein the villain, a Cap- 
tain O’Keefe supposedly of the Irish 
Dragoons, attempts to force his mar- 
riage to the beautiful daughter of Sir 
George Silinger, was nothing less than 
an unmitigated flop. Yet it has many 
admirable qualities; the cast was small, 
the plot, though hackneyed and pro- 
foundly obvious, was simple and easy 
to follow, 

Sir George Silinger, it seems, was a 
party to intrigue in an effort to place 
the Stuarts on the throne of England 
and, in a moment of passion, he dis- 
patches a rash note to Sir McDonald 
who is hiding in France. The note is 
entrusted to Walpole, Sir George’s secre- 
tary who, although his father is “in 
trade” is a lover of Dora the nobleman’s 
daughter. True to the specifications of 
this type of drama, Walpole loses the 
cominunication and it falls into the 
hands of the cad O’Keefe who holds it 
over Sir George’s head in an effort to 
win the daughter. As you might well 
imagine, Dora loves her honorable but, 
ostracized suitor, Walpole. Beau Nash 


the handsome and gentle master of cere- _ 


monies at Bath, is also a silent, 
testing lover of Dora. Nash outwits 
the Irish impostor, returns the lost note 
and succeeds, although it tortures him, 


unpro- — 


in reconciling papa to the marriage of ; 


Dora and Walpole. 

In the microphoning of this out-of- 
my-house-forever skit, Mr. Paskman 
successfully avoided every opportunity 
to add even momentary dashes of 
realism to the illusion. Consequently, 
it was nothing more than a painfully 
automatic and, at times boresome, read- 
ing of the script by a sextette of jobless 
actors. A duel between Nash and 


t 


O’Keefe without the clash of steel or as - 
much as the breaking of a ten-cent piece - 
of pottery, left one feeling that he was - 


eavesdropping on a mere rehearsal. 


Doors, though knocked on, were never - 
“opened” or “closed” and a score of — 
opportunities to convey to the patient - 


listener other evidence of realism were 
shamelessly ignored. Mr. Paskman 
appears to know well the requirements 


| 


as they involve plot and characters but > 


he is careless in his stage-craft. 


While the alert Mr. Paskman may ` 
have sinned against the tenets of radio 
drama, it was at least a venial trans- ` 
gression and this is more than we can -~ 


say for the sagacious director of the 


has 


New York Edison Hour (WRNY) and : 


his exoterical sketch “Mrs. Rip Van 
Winkle.” Here was a crass piece of ad- 
vertising, dull, stupid and hambone- 


ish, carefully ‘wrapped in the adroit , 


propaganda of the “do it electrically’ 
idea. Pointless, plotless and bland, it 
stumbled on to a climax designed to 
send \youon,a shopping tour for the 


= nj apparatus advertised + in this magazine has-been. tested. and approved.by. POPULAR-RADIO LABORATORY. - 
latest electrical conveniences and, fail- 


‘Used in 
LC-2 7 


Holds the front panel at exactly the 
right eye-level for reading the dials. 
Makes your set look like a real job, 
and simplifies constructional work. 
Special aluminum alloy of unusual 
strength. Made especially for receivers 
designed by POPULAR RADIO LABOR- 
ATORY. Sent postpaid anywhere upon 
receipt of price of $2 per pair. Ap- 
proved by POPULAR RADIO LABOR. 
ATORY. 


TAIT MFG. CO. | 
—- 209 Centre St. New York 


` Also Used In- 
The LC-26 Receiver, The 
umproved. Brownin -Drake, 
The O.-thophase Receiver, 
The Tien Receiver and 
others. 


Kse that Gap? 


l .AIRGAP SOCKETS will rid 
your set of those squawks, howls 
; and frying noises due to socket 
; capacity; they keep your grids 
: negative, stabilizing your circuit, 
‘causing tube to go into oscilla- 
tions more smoothly and not 
“spilling over” until maximum re- 
sults are obtained. 


| HALRGAP 
SOCKET 


They prevent closed circuit, ab- 
; Sorption of current, intercoupling 

of circuits, feedback and unde- 
‘sirable capacity; making your set 
} more stable, sharpening tuning, 
5 resulting in purer and clearer 
tones with more volume on local 
and distant stations. 


p Sent direct post- 
p, wad ifyourDeal- 


ing in that, to put you in a tolerant 
frame of mind ready to withstand -the 
shock of your next electric light bill. 
Launched in a living room provided with 

‘‘electric waffle iron, percolator, tea- 
pot and electric heater” it reiterated 
the convenience, if not the utter nec- 
essity of electrical appliances, until you 
were ready and willing to concede to 


| Edison everything that makes life toler- 


able. You were either willing to make 


| this concession or to put WRNY and 


the Edison Hour on the black list. The 
plot, if by any elasticity of the imagina- 
tion, it could so be called, was a sort 
of dramatic dishwater poured into 
spaces between heating pads, electric 
curling irons, electric refrigerators and 
sewing machines. Shamelessly and un- 
abashed, it did everything but afix the 
price tag and put the date on the kilo- 
watt hour. 

Not that our aesthetic sensitiveness 
was outraged or that our years at the 
radio have accustomed to more enter- 
taining dramatic devices. Far from it. 
We have simply reached a point where 
we refuse to permit the copy wiseacres 


to even attempt to beguile us without | 


an admonishing retort. (Watson, pack 
the bag. This is no place for Us). 
* * 


A Pat on the Back for WGBS 


THERE is nothing but softness in this 
old heart for WGBS. No patriarch.of 
the radio can listen to its programs for 
long without coming to the honest and, 
in fact, justified conclusion, that its 
sanguine staff is putting forward a sin- 
cere and laudable effort to amuse its 
public with something more penetrating 
and exotic than the standardized flap- 
doodle. That it often fails is to be 
regretted but we have never doubted 
the genuineness of its pioneering spirit 
nor the perspiration on its brow. 

It was only recently that WGBS 
billed a series of lectures on “The His- 
tory of Civilization.” Although the 
title promised a take-off on the work of 
the world’s gold-medal romanticizer, 
the Cosmopolitan-American Magazine 
philosopher, Mr. Wells, it was new to 
the air and we looked forward to the 
initial lecture with more than luke-warm 
interest. 

WGBS, as is often the case with this 
studio, had a splendid idea which it 
promptly and unceremoniously mur- 
dered. To be again informed that our 
earth was born of a fiery mother some- 
where in the illimitable voids of the 
cosmos and that we humans sprang 
from a sleezy morsel of protoplasm 
warmed in the primeval steam, was to 
deal in the primary articles of biological 
sophistication which are part of the 
everyday equipment of the modern high 
school boy. But that might have been 
well enough had not the announcer in- 
troduced the lecturer, Mr. C. K. Ogden, 
as the editor of a new world history soon 
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ELECTRAD| 


Type G—0 
to 10,000 
ohms, rec- 
ommended 
asa volume 
control in 


the LC-27. 


\ ult 
FOR PERFECT CONTROL 
OF TONE AND VOLUME 


Electrad Royalty Variable High . 
Resistances 

Licensed by Technidyne Corporation 

under U. S. Pat. 1593685, July 27, 1926. 

Note these important exclusive features: 

1— Resistance element not exposed to any 
mechanical operation. 

2—Electrical contact made positive by 
metallic arm on wire-wound strip. 

3—The same resistance is always ob- 
tained at the same point. 

4—Resistance value is under control in 
process of manufacture and does not 
change in use. 

5—Entire range of resistance is covered 
kel less than a single turn of the 


6—There is no mechanical binding and 
shaft is turned smoothly over entire - 
range. 
A type for every requirement. 
Types A to L—$1.50—2.00. 


Canada—$2.10—3.00. 


Write for free circular. 


> o {S 


ELECTRAD 


- -Certified - 
Jacks 


Electrad Certi- 
fied Single Cir- 

cuit Jacks. | 
Requires less 
than 1 inch 
behind panel. 
ing spring 


Positive act- 
of phosphor 
bronze. Sterling silver contact points. 
Insulation of hard rubber. Tinned sol- 
dering lugs, so placed that good connection 
can easily be made. Prices, Open 25c, 
oot 35c; in Canada, Open 35c, Closed 


whether you 
are on or off 
when you equip 


Certified 
Switch. Requires less than 1 inch behind 
panel. Solid brass construction. Tinned 
soldering lugs placed to make easy con- 
nections, Genuine Bakelite knob. Price 
40c, in Canada 60c. 


For perfect contro! of tone 
and volume use the 
ELECTRAD 500,000-ohm 


pensa 
hook-up write 428 Broad- 
way, N. Y. City 


IELECTRAD 


New York City 


Complete parts for 
COCKADAY’S LATEST 


All popular 
KITS IN 


DEALERS! Our 


STOCK! | monthly catalogue is 
Improved j —LC-27! truly a savings book. 

BROWNING $ Don’t order another 
DRAKE 


HOLESALE Radio Serv- 

ice Co. sells the iden- 
tical parts used by Cockaday 
for his remarkable new re- 
ceiver. No substitutions or 
changes. ‘“‘WRS” will make 
immediate delivery on com- 
plete kits or individual items. 


item until youhave 
looked through it. 
Don’t delay — write 
today for CATA- 
LOGUE. 


We carry over 40 
nationally advertised 
lines. 


New 
HAMMARLUND 
ROBERTS 


SAMSON TC 
DELUXE 
RECEIVER 


Maximum trade discount 
on kits or individual parts 


Silver Shielded 


1X 


Write for our Special 
Kit Bulletin No. XII, 
describing the 1927 
Kits, with list prices 
and _discounts, 


Amertran Power 
ac 


Raytheon Power 
Pack 


: SALT DIO SERVICE Co, Q 
eG Church St NYE 
‘The Radio Dealer's Best Friend“ 


Viernes ° 


ANS 


N 


HE Davy “A” Power is more than a sub- 
stitute for the radio storage battery. In 
addition to making it possible to utilize the 
electric lighting circuit as a quiet, unfailing 
source of power for the operation of radio re- 


 ceivers the Davy “A” Power incorporates a 
relay which automatically prevents the appii- 
cation of more than a safe voltage to the tubes 
of the radio receiver. 

Davy “A” Power is entirely free of any 
chemical components, has no moving parts, 
and not having any condensers or tuned cir- 
cuits, will give satisfactory results on prac- 
tically all 60 cycle alternating current cir- 
cuits. It makes storage batteries obsolete. 


DAVY ELECTRICAL CORP. 


BROOKLYN, N. Y. 


aratus. advertised. in. this magazine has been tested.and.a roved. b POPULAR RADIO LABORATORY 
| to be published by so-and-so publishing 


company. This prostrated our interest 
and sent us dialing for relief in the 
smothering wave of WJZ. 

Yet in practically the same breath 
WGBS redeemed itself in a large meas- 
ure with plaintive solos from the esrha, 
an oriental string instrument that, 
plucked by the adept fingers of an In- 
dian musician, broke into mellow over- 
tones of great beauty. “A Chant to 
Sheba” introduced by a brief sketch of 
its poetical and religious significance was 
a most edifying bit of entertainment 
and it left us feeling that, given -half a 
chance to shake off its numbskulls, the 
radio might mature into something more 
social, beneficial than a-medium ex- 
pression of musical and rhetorical 
charlatans. : 

ko è x 


High Spots in the Last 
Month’s Programs 


AUGMENTED by such heavy features 
as the Goldman Band, the New York 
Philharmonic, the Royal Hour, the 
WEAF ‘Operas, the Army and Navy 
Bands, the Berlenbach-Delaney fight 
(although poorly done) the Indianapolis 
Auto Races, Atwater-Kent, the Capitol 


Hour, and a goodly number of. more 


than ordinary acts, summer broadcast- 
ing has managed to lose its baggy 
trousers and celluloid collar. To use a 
metaphor, it moved from the Mills Hotel 
to the McAlpin whereas, two years ago, 
it was sleeping in Bryant Park and 
heking the steam off the windows of the 
Sixth Avenue beaneries. With precious 
few exceptions, one could go to the 
radio during the nights of June, July 
and August and enmesh a wave laden 
with satisfying merchandise. And dur- 
ing the entire period one could not help 
but feel that our better studios are im- 
proving and that our hash-houses are 
gradually approaching total ignominy 
and the bow-wows. 7 
* k 


A Commendable Effort to be 
“Different” 


Ir 1s a gratifying retrospection to go 
back over the last ten months of WGN’s 
broadcasting. Here too, as in the case 
of WGBS, we find an imaginative effort 
to increase the utility and breadth of the 
art. There is something noble about 
WGN’s attempt to be “different” for it 
always is well within the bounds of 
propriety and rarely loses sight of its 
dignity. Patiently and with admirable 
reserve it carries on its experimental and 


“shunt” broadcasting searching out new 


services that will win the approbation 
of its public. | 


A SET capable of receiving a thousand 
miles in the United States is not effec- 
tive for more than 500 ‘miles in India, 
due to peculiar atmospheric .conditions 
there. | 
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A Dramatic Experience 
With Radio 


We have had our radio set for more 
than two years, but I am still as fascin- 


. ated as ever by the mystery and wonder 


of “listening in.” They tell us that 
radio can be explained by cold scientific 
facts, but I am rather glad that it seems 


impossible for me to fully comprehend | 


them! To turn a little dial and hear a 
voice speaking in Los Angeles; to move 
it a bit farther and hear music playing 
in New York; then a little more—and 
someone talking in Chicago! It surely 
seems like pure magic. 

One evening when I was turning the 
dials slowly, I chanced to tune in on a 
station in Minnesota. After the usual 


_ announcement of the call letters and 
` location of the station, the announcer 


said: 

‘We have an emergency message for 
Colorado Springs, Colorado. If anyone 
is listening in in that city, please notify 
the following. . 

The man paused, while I called for 
someone to bring me a pencil and paper. 
The voice went on (I am, of course, 
changing the names of streets and 
persons). 

“Miss Mary Anderson, 614 North 
State Street, Colorado Springs,” and 
the announcer carefully spelled the name 
and address. “The message is as fol- 


. lows: Dr. Barry of Hutchinson, Min- 


nesota, is critically ill with pneumonia 
and is very low. Mrs. Barry wishes her 
sister, Miss Anderson, to come at once. 
Anyone in Colorado Springs receiving 
this, please notify Miss Anderson im- 
mediately.” 

I wrote down the message as well as 
I could in the excitement of the moment. 
Afterwards I was amused to think that 
although I had studied shorthand, the 
idea never occurred to me to make use 
of my knowledge of it at the opportune 
time! 

Turning off the radio I rushed to the 
telephone. Miss Anderson’s name was 
not in the directory, but “Information” 
soon gave me her number; and in less 
than five minutes from the time that the 
message was sent into the air from 
Minnesota, it had reached its destina- 
tion in Colorado. 

I think that Miss Anderson hardly 
believed me at first—and who could 
blame her? Her voice sounded be- 
wildered. I repeated the message once 
or twice, telling her carefully how I 
happened to receive it, and at last she 
understood. 

The next day I heard that she had 
left that very night for Minnesota, but 
her brother-in-law died before she could 
reach his home. 

But I am glad that I chanced to tune 
in on that particular station at just that 
particular moment. 

It makes me think radio more “mag- 
ical” than ever! 

-CATHERINE PARMENTER 
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LC-27 PANELS 


CUT, DRILLED AND ENGRAVED | 


Ready for use 


Mounting Is All YOU Need to Do 


The L.C. 27 Panel is cut, drilled and engraved, especially for use 
in the Cockaday Receiver. This genuine bakelite panel and its 
exquisite decorations are guaranteed to be impervious to mois- 
ture. The'L.C. 27 Panel will not warp or otherwise lose its 
. shape, no matter how long it remains in service, while $}00 
the lustre’of its finish lasts indefinitely. gu 


Also the Improved BROWNING-DRAKE Panels 


in stock, teady for Use. 


$75 


CORTLANDT PANEL EN GRAVING co. 


79 Cortlandt Street 


Automatic 


Relay Switch 


f => = 
. B.CLIM TRICKLE CHAR, 
l a 


The Yaxley Relay is for sets uaine ee 

charger and B eliminator or ei 
relay automatically cuts off the kiai 
charger, cutting in the A battery and B 
eliminator when the switch or filament 
control of the set is turned on. When the 
get is turned off, the relay automatically 
cuts out the B eliminator and A hers A 
cutting in the trickle charger again. Vol- 
op aes Self-cleaning, silver 
Tee enameled 


Brackets 
for convenient mounting. 
No. 444 Relay- Swit with cord and 
Separable plug $5.00 


YAXLEY MFG. CO. 
Dept. P, 9 South Clinton St. 
Chicago 


p RADIO p * 


kre 


New York City ` 


LET Us HELP YOU 
BUILD 


Laurence M. Cockaday’s Wonderful Circuit 


, LC217, 


Complete List of Parts 
1—Hammarlurd mid-line dual condenser, 


2—Mar-Co small controls for LC-27 
1—Carter battery switch.. 
1—Samson Paneer choke coll No. 


1—D urham resistor, 4megohms......... 
1—Lynch grid leak moun 
1—Car e Gem ; 


1—-bakente decorated anel, 8x 26"...... 
§6-—-Benjamin UX sockets p x 
1—Amperite 


cow $35.9 y 


JE- WE WIRE SETS TO ORDER -un 


Drop us a postal card and we will 
give you full particulars and prices 


VANER CO. 


122 Sherman Street 
LYNBROOK, N.Y. 
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Greater 


_ Distance 


Finer 
Selectivity 


Greater | 


< Power 


with 
ERO coil, 


_SUPER-SENSITIVE 
INDUCTANCE UNITS 


TUNED RADIO FREQUENCY KIT 


+ #1288 


Replace -your present inductances 
_with this Aero Coil: Tuned Radio 


Frequency..Kit.' It will positively — 


improve the performance of your 
receiver. Special patented Aero 
Coil construction eliminates radio 
frequency losses. You will notice 
instantly, a tremendous improve- 
ment in volume, tone and selec- 


tivity. 


This kit consists of three matched 
units. The antenna coupler 
has a variable primary. Uses 
00035 condenser. Coils are uni- 
formly air spaced. No dope is 


used. Consequently they tune 
into resonance on “knife’s 
edge.” | 


FREE with each Kit 


Fight page color circuit, layout and in- 
struction sheet for building the super- 
sensitive tube Aero-Dyne Receiver 
packed with each kit. Extra copies, 
75c each. Get yours TO-DAY from 
your nearest dealer. 


Aero Products, Inc. 


Dept. 104 


1772 Wilson Ave. 
Chicago, III. 
. | 
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WHATS NEW IN 


RADIO 


Turis department is conducted by PopuLAR Rapio LABORATORY for the purpose of keeping 

the radio experimenter and the broadcast listener informed concerning the newest inventions 

and the approved developments in radio equipment. Only such apparatus as has been tested 
and endorsed by the Laboratory is noted in these columns. 


AN EFFICIENT TUNING UNIT 


Name of instrument: Variable condenser. 

Description: In this unit the two sets of 
plates, which are cut away to give 
better. separation on the high fre- 
quencies, instead of revolving are 
moved ahead and meshed with each 
other with a horizontal motion. 

Usage: In any radio ‘receiving unit as a 
tuning capacity. 

Outstanding features: Rugged construction. | 
Easy tuning on crowded frequen-' 
cies. Neat appearance. Efficient. 

Maker: Viking Tool & Mfg. Co. 


JACKS THAT TAKE UP SMALL SPACE: 


Name of instrument: Radio jacks. 

Description: Unlike the old bulky type of 
jacks this new jack takesup less than 
one inch of space in the back of the 
panel and it does the same work 
just as efficiently as the old type of 
unit. The jacks are furnished in 
various sizes and with multiple 
connections, as the old type, and 
should be of help in laying out a 
modern receiver. The space they 
save may be used to advantage for 
placing other apparatus inside of 
the set. 

Usage: In a radio receiver for connections 
to telephones or to the loudspeaker. 

Outstanding features: Simplicity of design. 
Neat appearance. Takes up but 
small space. Efficient operation. 

Maker: Herbert H. Frost, Inc. 


Apparatus Approved by Popular Radio 


This list of apparatus approved by the PoPpuLar RADIO LABORATORY 
will be continued as a part of the WHAT'S NEW IN RADIO 
department until all instruments, parts and complete sets have been 
included. The listing is alphabetical by manufacturer’s name and 
the installment in this issue includes only the letters A and B. 


AERIALS 


Stranded enameled antenna; Acme Wire Co. 
Ribbon copper aerial; Acorn Radio Mfg. Co. 
Enameled ribbon aerial; Acorn Radio Mfg. Co. 
Hollow radio aerial; American Display Co. 
Antennaphone; Antennaphone Co. 
Flat copper antenna ribbon; Baltimore Brass Co. 
Beldenamel aerial wire; Belden Mfg. Co. 
“Storm King” complete aerial outfit; L. S. Brach 
Mfg. Co. , 


AMPLIFIERS 
“‘Rauland-Lyric” 


orp. i 
Bradley resistance-coupled amplifier; Allen 
Bradley Co. 


Trio; All-American Radio 


AUDIO-FREQUENCY TRANSFORMERS 


Acme audio-frequency transformers; Acme Àp- 
paratus Co. f 

Algo audio-frequency transformer; Algonquin 
Electric Mfg. Co. 

“Rauland-Lynic’ A. F. 
American Radio Corp. 

Ambassador ‘‘Low Boy’ transformer; Ambassa- 

dor Sales Co. . 
Kelford audio transformer, American Spec. Co. 


transformers; All- 


“‘Amertran DeLuxe” transformer; 
Transformer Co. 

Fada audio transformer; F.A.D. Andrea, Ine. 

‘King Cole” audio transformer; Anylite Eleo- 
tric Co. 

Brandes A. F. transformer; Brandes Products 


American 


orp. 
Twin audio-frequency transformer; Chas. A, 
Branston, Inc. 
BATTERIES 
Radio ‘‘B”’ batteries at ‘‘factory prices”; Ayres 
Battery Corp. 
Burgess Sateen: Burgess Battery Co. 
BATTERY CHARGERS AND RECTIFIERS 


. Acme battery charger: Acme Electric & Mfg. Co. 
Acme ‘‘Silent’”’ charger; Acme Engineering Co. 
Apco ‘'A” and ‘'B"’ chargers; Apco Mig. Co. 


BATTERY ELIMINATORS 


Acme ‘'B"’ eliminator; Acme Apparatus Co. 
Bosch Nobattry: American Bosch Magneto Co. 
Burns ‘‘B" battery eiuminater; American Ek c- 
tric Co. i 
‘‘Apco’’ Reclodynes Apco Manufacturing Co. 
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EE that rubber jacket about to descend 

Os on the “howler”? Once this “howl 

absorber” slips over a tube the howl stops 
for once and ail! 


- This is the new 
Burgess Radio 
“A” Battery 


cA SPECIALLY designed “A” 
battery for radio service. There 


No more ruined reception. The thick 
shield of live rubber effectually soaks up 
the trouble-making vibration. 


You can, get it for every size tube! | | 
Just ask your dealer, or write. 


. . * . . æ PRICE 
is nothing ikg IMS — National ‘Distributors for the U.S. A. 75 CENTS 
Proportioned to permit ease of - SPARTAN ELECTRIC CORPORATION  . FACH 


handling and convenience of cab- 
inet assembly and storage, you 
may expect this new Burgess cre- ~~ 
ation to give you the length of 
service and dependability under 
all conditions for which all prod- 
ucts of Burgess are noted. 


350 West 34th Street, New York City 


Manufactured in the U.S. A. by 
SCIENTIFIC PRODUCTS CANADA, LTD. 


RADIO DEALERS || S7So A WEEK 


BUILDING RADIO SETS$ 


If you are using the ordinary 
type of No. 6 “A” battery, we 
suggest that you learn for your- 

_ self from the Burgess Radio “A” 
the measure of service you have 
a right to expect. 


Ask Any Radio Engineer 
Burcess BATTERY COMPANY 


Get the new 


Join the Radio Association of America. 
Learn how to build and repair sets. The 
Association will train you—start you out 


1926-27 

VAN-ASHE Association w 
in business, if you wish. Be the radio 

“doctor” of your community. $3 an hour 


C a t a lo g ue upwards easily made. 
Earns $500 in Spare Hours 


GENERAL SALES OrrIce: CHICAGO Shows all, the new- “T have at last found myself,” writes Lyle 
Canadian Factories and Offices: est parts, circuits pee pce cht I a, Biray 
EREE TEA R N MaD and kits—all the te ok 1A my epee time.” Gur membe 

hard-to-get items Se ene ie aes poring 


that set-builders de- ee ae rene 

mand. 12-hour ship = F R E E Five-Tube Receiving Set 

ments—extra-good If You Enroll Now. 
New members receive one of the finest re- 


discounts 3 Mail ceiving sets made doeolutaly free: oo ct 

i coast range. ost approved type. npar- 

the coupon ; alleled selectivity. To receive this wonderful 
get, you must act at once. 


Join Association Now! 
Are you interested in Radio for pleasure or prof- 


N TX 4 it? Join now because we have a special Plan 
A Oe Ves) ya D whereby your membership need not cost you a 
$ 7y COD e D A cent. Only limited number of these member- 
af A (rw IN ° e ships acceptable. Write now for details—before 
o> Ps v W) h Radio C it is too late. 
6 
——_ oo =— Mail This Coupon = == == =— = 


NAA Z ST.LOUIS, MO RADIO ASSOCIATION OF AMERICA, 
Se a Dept. C-10—4513 Ravenwood Ave., Chicago 


Send me detalis of your Special Radio Assoclation 
Membership Plan. 


BURGESS 


RADIO BATTERIES 


scene stneraneovreeornenoesneeoseoe os vos eoneeeasvvuser 


eure ereoeee era neeoanneguerer essen ervsensoevnsre 
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Build Your Set With 


Variable. i 
‘High Resistance 


Interference 
Eliminator 


Single l Throw | Dependable Products Ezi 
@ | Endorsed and used by. || Frequency Trantormen 
Double Pole Double Throw leading set builders : 7 


Dg Quality at 
sal i Popular 


Doub 


g Ya Push-Pull Panel Switch 
Ta 


Wa 
Triple Pole Double Throw Prices 
À May we send you our 
alog? Automatic NSSS 
comp lete catalog Shock-Proof Phone Plug 
| Write Dept. P. R. 


LESLIE F. MUTER COMPANY 
Toth & Greenwood Avenue 
CHICAGO, ILL. 


sie 


Antenna Lead-In Insulator 


CSS. 
AL enan L 
4 round 7 Standard. Variable 
Resistance Amplifiers Clamp Complete Aerial Kit Condensers Lightning Arrester 


Amer tran | 
De LUXE 
1st STAGE AUDIO 
TRANSFORMER 


De Luxe 


2d STAGE AUDIO 
TRANSFORMER 


AmerCuoxe 


TYPE 854 


Described on 
page 537 


are 
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The? Biggest Bargains 


Famous HARKNESS Kits 
Better than Ever 


Harkness 3-tubé Kit. Most extra- 
ordinary outfit of ‘its size made. 
Equals any ordinary 5-tube set. 
A wizard for distance. Unexcelled 
in tone quality. Complete parts 


Harkness 5-tube Kit. A single dial 
control receiver using the latest re- 
sistance coupled amplification. De- 
signed for new power tubes. Com- 


plete parts... Only $47.50 


Octacone Speaker. A new cone 
speaker. As fine as the human ear— 
as durable as bronze—fits any re- 
ceiver. Equal to the best.:...... 


rerea Only $19.50 


Also — — 
Cockaday 5-tube LC-27 Kit. Just 
out. Complete parts.... $85.91 


Browning Drake Kit. The latest 
improved 5-tube kit. Complete 


Parts..........045222-+- 60000 


Dealers’ Discounts on Request. 


Send for latest complete price sheet 
of radio bargains and free book show- 
ing all the famous Harkness circuits. 


THE RADIO GUILD Inc 


All products sold direct to 
authorized AMERTRAN dealers 


‘POPULAR ‘Rapio. LABORATORY 


CRYSTAL DETECTORS 
‘‘Atrader’’ detector; Bernard’s Radio Co. 
“B Meal” crystal; B-Metal Refining Co. 


DIALS 


Na-ald dials; Alden Mfg. Co. 

Bradleynier; Allen-Bradley Co. 

Radion dials; American Hard Rubber Co. 

Haden knobs and dials; American Hard Rub- 

r Co. 

Split-Em vernier instrument; American Instru- 
ment Works í 

Regal knobs and dials; American Specialty Co. 

Amsco vernier dial; Amsco Products, Ine, 

Apez vernier dial; Apex Electric Mfg. Co. 

Bell dial; Bell Mfg. Co. 

Bruno Magic dial; Bruno Radio Corp. 


FIXED CONDENSERS 


Mica fized condensers; Aerovox Wireless Copp. 
aoe bypass condenser; Aerovox Wireless 
orp. 


ELECTRICAL TERMINALS 
Binding post; Ajax Electric Specialty Co. 
Phone plug post; Barkelew Electric Mfg. Co. 
Four-phone post; Barkelew Electric Mfg. Co. 
Belden terminals; Belden Mfg. Co. 


m. oo AD D E e or A OD D E o e a 


anai o h e agp aie a AA: 
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be Tone mounted binding post; Bel-Tone Radio 
O. 


GRID-LEAKS AND RESISTANCES 


Craig Resistors; Aerovox Wireless Corp. 
Lavite resistances; Aerovox Wireless Corp. 
Tubular grid-leak; Aerovox Wireless Corp. 
Bradleyleak; Allen-Bradley Co. ` 
Bradleyunit; Allen-Bradley Co. 

Clarostat; American Mechanical Labs. 
Amplezr grid-leak; Amplex Instrument Labe. 


Amplex ‘‘Lavite’’ resistance; Amplex Instru- | 


ment Labs. 
Amsco resistors; Amsco Products, Inc. 
Arbee grid-leak and resistance; Arbee Mfg. Co. 
aE variable grid-leak; Burton-Rogers Mfg. 
Ô. 


HEADPHONES 

Bel-Canto headset; Bel-Canto Radio & Tele 

phone Equipment Co., Inc., 
. Berstan headset; Berstan Radio Products 

Tandes Navy type headset; Brandes Products 

-~ Corp. ; 

Brande Superior headset; Brandes Products 
Corp. 


IMPEDANCE_COILS 


Acme 2-2 amplifying impedance; Acme Ap — 


paratus Co. 
CA mercan choke, type R-8; All American 
io Corp. . 
.~Amerchoke; American Transformer Co. 
INSULATORS . 
Radion insulators; American Hard Rubber Co. 
JACKS 


Jack; Adams Radio Mfg. Co. 

Jack; Amplex Instrument Laboratories 

“B. i S.” radio jacks; Brooklyn Metal Stamp- 
ing Co. 


KITS . 
` Acmeflex kit set; Acme Apparatus Co. 
Tuned R. F. kit; Aero Products, Inc. 
Aero Coil R. F. regenerative kit; Aero Products 


ne. , 
All-Amaz Senior kit; All-American Radio Corp. 
. Neutrodyne and Tobias kits; Amplex Instru- 
ment Laboratories ; 
Amsco resistance-coupled amplifier kits; Amsco 
Products, Inc. 
Kit for are superheterodyne; Apex Electric 


Mig. Co. | 
“Pacific Rainbow” Super-Het kit; Baldwin 
Pacific & Co. - 
B-C-L New Home Kit; B-C-L Radio Service. 
` Bel-Tone Superdyne kit; Bel-Tone Radio Co. 
Dyne-0-Might kit; Birch-Field Radio Corp. 
Superheterodyne transformer kit; J. T. Boone 
Radio Corp. 


LIGHTNING ARRESTERS 
Radio lightning arresters; Ajax Electric Specialty 
o 


Lightning arresters; Barkelew Electric Mfg. Co. 
Brach lightning arrester; L. S. Brach Mfg. Co. 


LOOPS 
Acie folding loop; Aalco Radio Laboratories, 


ne. 

Amplifer loop; Amplifex Radio Corp. 

Bodine basket-weave folding loop aertal; Bodine 
Electric Co.. f 

Boone-Super-Folding loop aerial; J. T. Boone 
Radio Corp. 


LOUDSPEAKERS 


Acme cone loudspeaker; Acme Apparatus Co. 

Acme loudspeaker (cabinet model); Acme Ap- 
paratus Co. 

Royal radvo speaker; Adler Mfg. Co. 

Junior Ambotone; American Bosch Magneto 


orp. 

arenes reproducer; American Bosch Magneto 
orp. 

Burns loudspeaker, American Electric Co. 

ranon. lou:!speaker horn; American Hard Rub 
cer Co. 


we 
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Amplion loudspeaker; Amplion Corporation of } 
ca 


Bell-type loudspeaker; Apex Electric Mfg. Co. 
Cobiret-lype eae "Apex Electric Mfg. Co. 
Armstrong Speaker; Armstrong Speaker Co. 
Atwater Kent loudspeaker; Atwater Kent Mfg. 


o. 
Bel-Canto loudspeaker; Bel-Canto Radio & 
Telephone Equipment Co., Inc. 
“Sonochords’’ loudspeaker; Bondette Mig: Co. 
Brandes Cone; Brandes Products Co 
Brandes Cabinet Speaker; Brandes 


Orchestrion DeLuxe; F. Bremerman & Sona 
Audiophone loudspeaker; Bristol Co. 


MISCELLANEOUS ACCESSORIES 


Lead-in; Acorn Radio Mfg. Co. 

Acro Coil wave-trap unit; p Products, Tao. 

“Litle Jiant” circuii breaker; Bruno H. 

Na-ald sponge rubber cushion; Alden Mfg. Co. 

Na-ald connectoralds; Alden Mfg. Co. 

Standard tube base; Alden Mf fe. Go. 

Radio soldering paste; Allen Co., Inc. 

Alpha spaghetti; Alpha Radio Supply Co. , Inc. 

Goscileo sleeve connection; American Luminous 
Products Co. 

“Nifty” Lead-in; Amoroso Mfg. Co. 

“Nifty” ground clamp; Amoroso Mfg. Co. 

Apollo nickel zinc; Apollo Metal Works 

Solderless cord tip; Barkelew Electric Mfg. Co. 

Porcelain pedestal; Barkelew Electric Mfg. Co. 

Ear cushion; Bates & 

Belden radio battery cord; Belden Mfg. Co. 

Benjamin bracket; Benjamin Electric Mtg. Ka 
BH radio tubing; Bentley-Harris Mie 

Markeur ground clamp; Blackburn oecialty 


Radio cement; Boyer Chemical Laboratory Co. 
Kanio ceneni thinner; Boyer Chemical Labor- 
atory 


ucts 


Brach eztension cord connector; L. 8. Brach Mfg. 
Brach solderall; L. S. Brach Mfg. Co. 
PANELS 
Radion panels; American Hard Rubber Co. 
PHONE PLUGS 
Multi-Radio phone plugs; Ajax Electric Spec- 
ialty Co. 


Four-phone plug; Barkelew Electric Mfg. Co. 
Multiple phone plug; Barkelew Electric Mfg. 


Co. 
Brach radio plug; L. S. Brach Mfg. Co. 


PHONOGRAPH ATTACHMENTS 
jiria Concert loudspeaker unit; American Elec- 


Cc e . à 
Amphor 3 phonograph unit; Amplion Corp. of 


Velvet loudspeaker unit; Borkman Radio Corp. 
airs a attachment; Brandes Products 


ee 


Braves Allen-Bradley Co. 

Regal potentiometer; American Specialty Co. 
Amsco potentiometer; Amsco Products, Inc. 
Amsco ‘‘Dublwunder’’ Potentiometer - rheostat; 

Amsco Products, Inc. 

Fada potentiometer; F.A.D. Andrea, Inc 


POWER EQUIPMENT 


Brach ‘‘Controlit’” (power control relay); L. S. 
Brach Mfg. Co. 


RADIO CABINETS 
Blandin radio cabinet; Blandin Phonograph Co., 


Blandin seme corners cabinet; Blandin Phono- 
graph Co., Inc. 


RADIO-FREQUENCY TRANSFORMERS 


Acme R. F. transformers; Acme Apparatus Co. 
e oe transformer; Aero Products, 


“Lekeless” R. F. eme transformer; Benjamin 
Electric Mfg. 
L uae Ea. F, transformer; Bodine Elec- 
tric Co 
Radio-frequency transformer; Chas. A. Bran- 


. _ ston, Inc. 
“Tri-Coil’’ R. F. transformer; Brooklyn Metal 
Stamping Co. 


RECEIVING SETS 
A-C Dayton XL-5 knocked down set; A. ©. 
Electrical Mfg. Co. 
A-C: Me x L-10 receiver; A. C. Electrical 


Ranson receivers; Adams- Mier Mis Go n Co. 
Adler-Royal neutrodyne; Adler 

Torodyne receiver; Ainsworth Radio Co, 

At way receivers; Air-Way Electric Appliance 


rp 
Ajaz iata receiving set; Ajax Electric Spe- 


cialty 
Alad receiver; Alladin Mfg. Co. 
aman ipp M R receiver; All-American 


eD ‘5-tube set; Amber Sales Corp. 
Bosch receivers; American Bosch Magneto 


pod receiver; American Specialt 


Amplex DX-5 receiver; Amplex i 
Laboratories 


sn ‘*Supreme’’ receiver; Amsco Products, 
C. 


a 


Corbett’s Cabinets 
and Consoles for 
LC-27 


Model S-15 has the same high 
grade workmanship as the consoles, in- 
cluding a beautiful hand rubbed duo 
tone finish. 


All models have piano hinge and the 
front drops forward on model S-20. 


A splined mounting board is furnished 
with each cabinet, and the chassis is 
arranged so that it can be instantly re- 
moved from the cabinet. 


*Shipping charges prepaid— 


The cabinet has 25 degree slope, 

` and takes either 7x26” or 8x26” panels. 

It is full ten inches deep back of the 
panel. 


WRITE FOR FOLDER SHOWING COMPLETE 
LC-27 LINE and other RADIO FURNITURE 


Model S-20-25 
COMBINATION CONSOLE 
Model S-20 
CABINET only 
Model S-25 
TABLE’ only 


Model S-20-25 is made of high “quality 
- five ply figured walnut only. 


CORBETT CABINET MFG. ‘COMPANY 
St. Mary’s, Penna. 


guer 
condition We will repair Wy, hee of- 


or al our option replace il wilh 
a nen sel if found to be defective « 
within one year from dale of purchase 


THE COSWORTH ELECTRIC MFG COMPANY 


Send for Booklet 


The Bosworth Electric Mig. Co. 


3747 Main Ave., Cincinnati, O 


BOSWORTH 
RADIO — 


LC-27 KITS 


COMPLETE GENUINE 
PARTS AS USED BY 
MR. COCKADAY IN HIS 
FINAL LABORATORY 
MODEL 


NO SUBSTITUTIONS! 


PARCEL $ 8 5 9] 


POST 

PREPAID ... 

OMiLETE KITS WITH ae 

PARTS AS SPECIFIED 
FOR THE NEW 
o 
operis 
HI-Q 


PARCEL 
POST 
PREPAID ....... 


ALL ORDERS SHIPPED 
ON DAY OF RECEIPT 


DEALERS: Get Our Wholesale Discounts before 


| buying elsewhere. y 
RADIO MAIL ORDER HOUSE 
296 BROADWAY NEW YORK CITY 
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betoreyouwte ES UE LD your IsC-27 soer 
for our proposi- SAVER 


tion. | WIT OUR, 


mailed free. 


seem 100% READY ~- WIRE guug 


Ready To Wire! . . 


marked diagrams furnished. 


ASSEMBLED KIT | 


SAVE -s100 %" TIME 
E PAY-NO-MORE 


OUR latest accomplishment is to furnish Assembled Kits 100% 
All specified l 

assembled on veneered mahogany baseboard and genuine b 
e » . . all wires accurately bent and numbered . . . all you need do is 
tighten the numbered wires to their respective terminals, following 


arts completely mounted and 
k elite panel 


RADIO BUILDING A PLEASURE? 


Our methods make it possible for anyone to build the most complicated 


receiver with factory precision in less than half the time. 


and remember—we guarantee that all our ‘Assembled Kits” consist of al? 
parts as used by L. M. Cockaday and at the lowest in the country prices. 


OTHER 100% READY TO WIRE IMPROVED 


ASSEMBLED RECEIVERS 


5 Tube 5 Tube 
New Improved SAMSON TC 
BROWNING DRAKE 
10 Tube 6 Tube 5 Tube 
REMLE SILVER MARSHALL Improved 
IN RAD YNE SHIELDED SIX HAMMARLUND: ROBERTS 


RAYTHEON B SUPPLY 


AMERTRAN POWER PACK, Etc. 


An entirely new idea of COOPERATIVE BUYING for the consumer enables us to 
sell all standard makes of receivers, speakers and battery ellminators at great 


savings to you 


261°263 E. 24th St. 


SRE REE eee 
ry 


Write today and save! 


CONSUMERS SERVICE CO, 
COOPERATIVE ASSN. 


Direct Buyers for the Consumer 


Paterson, N. J. 


Z 
- 
A 
E 
E 
E 
E 
Š 
= 
a 
z 
£ 
E 
DAVEN Baas NOTE. E 
w 
E 
E 
a 
2 
— 
iz 
Z 
E 
E 
E 
E 


® 


AKK oat 
: $ 
* SIMPLIFIED : 
oe oe 
3 3 
(O *° 
oe Xd 
£ BLUE PRINTS : 
KA Se 
oe Se 
: FREE :; 
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X (3 
2 You know how helpful, interesting and practi- $, 
% cal POPULAR Rapto is. You fully appreciate . ¢ 
«e that at $3.00 a year it is a real bargain. Con- ES 
% sequently you should find it easy to convince *< 
“* one, two or more of your friends, who are not = 
now subscribers, of the unusual value when $, 
X any one of these twelve sets of Simplified Blue- — , 
&% Prints (described on Page 587) is offered free  «% 
se with their twelve months’ subscription for “ 
KA POPULAR RADIO at the regular price of $3.00. +? 
®% In addition to the Blueprints given to your KX 
“ friends we will allow you one set free for each s, 
3. new subscription you send us with a $3.00 re- <% 
%  mittance. Five new subscriptions and remit- .& 
ee tance of $15.00 would entitle you to five sets KS 
3 RS 
s? free. = 
ce © 
eo» Only one set of Blueprints free with a renewal K 
3 subscription whether your own or a friend’s. yg 
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Vitalitone 


Cone Loud Speaker 


Full Floating 19 inch Dia- 
phragm. at saa ready to 
operate. Fully Tested, 
Proved and Guaranteed to 
give Entire 


SATISFACTION 
5 Days Free Trial 


Ornamental Cone, Power- 
ful Enclosed adjustable unit. 
Safe Delivery Guaranteed. 
This is not a cheap speaker. 
It is the best, sold at a low 
price from our own factory 
direct to you or from reliable 
Dealers everywhere. 

Send money order or check 
as deposit for free trial. 


VITALITONE RADIO CORP. 
203-205 SIXTH AVE. 
NEW YORK, N. Y. 


Fada receivers; F. A. D. Andrea, Inc. 

Da emadyne broadcast receiver; Andrews Radio 
orp. 

King Cole receiver; Anylite Electric Co. 

Microdyne receiver; Apex Electric Mfg. Co. 

Apex Super-5 receiver; Apex Electric Mfg. Co. 

Atwater Kent receiving sets; Atwater Kent Mfg, 


O. 

Standard “*B" pocket radio; Auto Indicator Co. 
Aragain receiver; Autometal Corp. 

Superlatone receiver; Warren J. Bauman Co. 
*‘Baby Grand” crystal receiver; Beaver Mathine 

& Tool Co., Inc. 

“Ortho Big Six” receiver; Big Six Radio Go. 
Aei more Master Reflex receiver; Biltmore Radio 


o. . 
Dyne-O-Might receiver; Birch-Field Radio 


orp. 
Blair Radio Model No. 11 receiver; Blair Radio 
Laboratories 


' RHEOSTATS 


Acme rheostat and potentiometer; Acme Appare 
tus Company g 

Bradleystat; Allen-Bradley Co. 

Regal rheostat; American Specialty Co. 

Ampir rheostat; Amplex Instrument Labora- 
ories 

Amsco double rheostat; Amsco Products, Ine. 

Amsco ‘*Dublwundr’’ Rheostat-potentiometers 
Amsco Products, Inc. 

Fada rheostat; F. A. D. Andrea, Inc. ; 

Brach charging rheostat; L. S. Brach Mfg. Co. 

Brach-stat; L. S. Brach Mfg. Co. 


SOCKETS AND ADAPT ERS 


Airgap socket: Airgap Products Co. 
Naald *'De-Luzxe"’ sockets and adapters; Alden 


g. Co. 
All-American radio tube socket; All-American 
io Corp. 
Radion sockets; American Hard Rubber Co. 
Ampler socket; Amplex Instrument Laboras- 
tories 
Amsco Universal socket; Amsco Products, Ino. 
Belden socket; Belden Mfg. Co. 
Socket; Bell Mfg. Co. 
Cle-ra-tone sockets; Benjamin Electric Mig. 
V. T. Sockets (black and brown); Bennington 
Radio & Electric Mfg. Co., Inc. 
Flewelling socket; Buell Mig. Co. 


SWITCHES 
Eu fone control switch; A. C. Electrical Mfg. 
Bradleyswitch; Allen-Bradley Co. 
Regal switch; American Specialty Co. 


Switch; Amsco Products, Inc. 
Anienna selector switch; Barkelew Electric Mfg, 


o. 
Bruno single and double inductance switchs 
Bruno Radio Corp. 


Bruno light switch; Bruno Radio Corp. 


TESTING INSTRUMENTS 


Perfection hydrometer; Bemco Mfg. Co. 
Bosch hydrometer; Robert Bosch Magneto Con 


ne. 
Hoyt meters; Burton & Rogers Mfg. Co. 


TOOLS AND EQUIPMENT 


Jack wrench; Adams Radio Mfg. Co. 

*‘Solderette’’ electric soldering iron ; Bechler 
Steel Products Co. 

Junior Bench Saw; W. B. & J. C. Boice 

Bradi electric soldering iron; L. S. Brach Mfg, 


o. 
Panel engraving machine; Branch Tool Co. 


TUBES 


Sea Gull amplifier and detector tube E; Aberdeen 
Specialty Co., Inc. 
Sea Gull amplifier tube ‘P; Aberdeen Specialty 


o., Inc. 
Sea Gull rectifier tubes “R” and “X”; Aberdeen 
Specialty Co., Ine. 
oft. A. Sky-Sweeper vacuum tube, type 201-a° 
Charles R. Ablett Co. id Bi 
Empire-Tron vacuum tubes; American Intere 
national Trading Co. 
Bluebird radio tubes; Blucbird Tube Co. 
Vacuum tubes; Brendonne Corp. 
‘Tube Blue” vacuum tubes; Brightson Labor- 
atories, Inc. 


TUBE REJUVENATORS 
Hoyt tube flasher; Burton & Rogers Mfg. Co. 


TUNING INDUCTANCE UNITS 


“Copp” vario-selector; A. C. Electrical Mfg. Co. 
A-P coils; Acme Products Co. 

Aero coil 3-circuit tuner: Aero Products, Ine. 
Aero coil oscillator; Aero Products, Ine. 
All-American toroid coil; All-American Radio 


orp. 
an A meriin Filtrola; All-American Radio 


orp. 
All-Henry basket wound inductance; All-Henry 
Coil Co. 
Resistance couplers; Amsco Products, Inc. 
Honeycomb coil; Amsco Products, Inc. 
enemas, Amsco Products, Inc. 
tcrometer-type low-loss tuner; Barrett 
& Paden á 
Bel-Tone variocoupler; Bel-Tone Radio Co. 
Bel-Tone variometer; Bel-Tone Radio Co. 
Major Tuner; Chas. A. Branston, Inc. 
Oscillator couplers Chas. A. Branston, Inc. 
Honeycomb coil; Chas. A. Branston, Ine, 


All apparatus advertised in this magazine has been tested and approved by PopuLAR RADIO LABORATORY 
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*B°SUPPLY 


The B Without a Buzz 
fi Biz laboratory-built product of the 
pioneers in battery elimination 
means absolutely silent operation and 


constant, dependable voltage right 
from your light socket. 


Highest “B” Voltage — 180! 


And, all voltages are adjustable to the 
operating characteristics of any receiver 
or set of tubes. This means greater 
volume—better tone. 


Mayolian, employing the dependable 
Raytheon tube, is endorsed by 
leading manufacturers and 
engineers. 


Write us, stating whether your 
home is wired with A. C. or 
D. C; 


MAYOLIAN RADIO CORP. 


_ Pioneers in Battery Elimination. 
1991 Broadway New York, N. Y. 
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The Quiet ofa 


A USEFUL LABORATORY -INSTRUMENT 


Name of Instrument: Tube tester. 

Description: This device incorporates four 
meters, the necessary resistance 
controls and a buzzer for measuring 
the characteristics of modern vac- 
uum tubes for reception. It is self 
contained and it is furnished with a 
set of special headphones for use in 


balancing to obtain the amplifica-. 


tion constant of the tube. Two 
vacuum-tube sockets, one for a 


large standard tube and one for a. 


small standard tube, are mounted 
at the center of the panel with the 
switching arrangements and meters 
arranged in a business-like way for 
simplicity of operation. 

For determining the electrical char- 
acteristics of vacuum tubes for re- 
ception. 

Outstanding features: Compactness. Sim- 
plicity of operation. Quick read- 


ing. 
Maker: DeWitt-LaFrance Co. | 


Usage: 
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A HIGH QUALITY REPRODUCER 

Name S insirumeni: Loudspeaker repro- 

ucing unit. 

Description: This unit, which is housed in 
a sturdy metal casing, may be used 
as a reproducer for a loudspeaker 
or as a unit to be attached to a 
phonograph. It is powerful in 
oe and produces a remark- 
ably clear tone signal. 


It is|| 


equipped with a long extension cord | | 


that may be run over to the radio 
receiving set and attached to the jack 
of that instrument.. 

Usage: In combination with a receiving 
set as a reproducer of broadcast 
signals. . 

Outstanding features: Compact design. 
Sturdy manufacture. Produces 
great volume with clarity of tone. 

Maker: Borkman Radio Corporation. 


Mes, 


And there is no Battery 
user who does not need 
some kind of a Beede 
Meter. They soon save 
their cost and stopmost 
set troubles too. All 
Beede Meters, guaran- 
teed for accuracy, are built to a 
“high” standard although sold at 
“low” prices. 


Swivel Jack Voltmeter, $3.00 


Madeexpressly for 
use on Radiola, 
Victor and Bruns- — 
wick Superhets. 
Adjusts to any 
angle. No tools 
needed. Simply 
Plugs In. Cut 
out Switch on 
Meter. 


Storage Battery 
Tester, $1.50 
CLEAN, CONVENIENT 
AND SAFE—as ‘it avoids 
acid drippings. A compact, 
nickel plated clear-reading, 


instrument. Has universal 
terminals, one asharp spur, 
the other a flexible cord. 
Tests all three “A” Bat- 
tery Cells or any single cell; 
indicates when Battery 
should be charged and when 
charging is complete. 


Pocket Voltmeter, $1.25 


Especially designed for determining voltage of 
Radio B Batteries. Shows instantly the con- 
dition of 2214 or 45 volt units. 


| Pocket Voltammeter, $1.50 


Combined ammeter and volt-meter 0-50 
volts; 0-50 amps. 2 scales for dry cells or 
- storage batteries. 


Pocket Ammeter, 90c. 


Measures current in any make dry cell by 
placing either terminal of meter on either pole 
of cell. Permits reading 2 or 3 cells at one time. 


BEEDE METERS also 
made for panel mountings. 


Beede Electrical Instrument Co. 
ææ-  Penacook, N. H. 


N. Y. Office, 136 Liberty St. 


At Dealers Everywher 


ACCURACY GUARANTEED 


No Noise 


` h 7 


Jobbers and 
Dealers 
write 
for 
full 
information 


The Pioneer Trickle 

Charger converts 

your A Battery into 

an automatic power 

unit from the light 
e 


‘PION 
to the pattery and at 
{ts variable rate of 
from 4/10 to 6/10 of 


an ampere, puts 
sufficient current 


the radio. 

The charging rate is 
so low that it could 
be overcharged for 
weeks before the bat- 
tery. could be jn- 
jured. Hence you 
heed never worry 
,about the condition 
of your battery, 


No Liquids 


sock es i y BER 
This charger per- OKLE E 
manently connected ŠRI ; "NEVI 


Amma ilius dia Lae emd veep eal 
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For 60 Cycles 110 v. A. C. 


PRICE COMPLETE WH 
112 
PIONEER ELECTRIC Go. 


1810 Leland Ave., Chicago 


No Trouble 


‘Tupe for rectification | 
and since the charg- 
lng rate is only about 
half thé rate of ca- 
pacity of the tube it 
should t two or 
years. a v 


Pioneer req no 
attention whatsoever. 


a: the Pioneer 
© right in the cabinet. 


Code on your Radio 


Have you tried it ? 


Everyone is getting real radio thrills 
with the Bunnell Buzzoplex. It’s ‘a 
whizz at teaching code—just use the 
buzzer for learning wireless and radio 
signals, and the lamp for practice in 
flash or heliographic work. Turn the 
switch for the one you want. 


Used in military schools, boy scout 
camps and the like—in fact, wherever 
code is taught. Order one NOW and get 
the most out of your radio set. In- 
struction book and code chart fur- 
nished with each set. Headquarters for 
Transmitting Apparatus. 


J. H. BUNNELL & COMPANY, Inc. 
Manufacturers and Distributors 

32 Park Place, New York 
Phone: Whitehall 5970 


$7.30 


Complete with 
full instructions 


QUICK. SERVICE! 

Our central location allows us to offer you ex- 
ceptional service on parts for the latest radio 
=<—- 


All exactly as used by ,de- 


Build the New 


L. C. 27 Receiver 
a $85.91 
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10.50 


10.00 
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frequency transformer,....... e eiie sas 10.00 
1—AmerChoke, No. 854.............06, 6.00 
1—Dubilier No. 902 filter condenser, 4 mfd. 5.50 


eer woesresn sen E REEERE ERRER RN 


saapas eases ansaroGaarooaoobor‘’p‘lepoelna 


CEE E E r 


ey switch..............2. 65 
n radio-frequency choke coil 

INO BB Xo oo ss a ay hs bed eee arn od cs Sed ... 1.50 
4—Aluminum shields................... 1.75 


oor mica fixed condensers, .00025 
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.50 
ng POStS...... cece wea cae 1.50 
1—Pausin decorated panel, 8 x 26 inches. . -00 
56—Benjamin UX sockets................ 3.765 
1—Amperite, for 1 amp. load............ 1.10 
1—Binding post strip, 1 inches wide, 
25 % inches long, 3 inch thick....... 76 
2— Tait brackets........ccccccccceucccse 2.00 
; $85.91 
Impedance Coupled Amplifier...... Bice ete $33.05 
Improved Browning Drake........... e.. .866.00 
Cockaday LC-26..........00: pia Sugita ares c $62.15 
S-C 4-tube Recelver.. occ cece eee $58.8 
McCullough tubes............ccccccccccs $6 
Raytheon Rectifier tube...... EE E $ 6. 


er tube i 00 
S-M Raytheon “B” eliminator assembly. . .$35.00 


Send in your orders for any of the new kits, elimi- 
nators or eliminator kits. 


Write for prices or information on anything you 
wan . 


RADIO SERVICE CO. 


P. O. Bor 144 Knoxville, Iowa 


[ees 


AN EFFICIENT “A” BATTERY 
ELIMINATOR 


Name of instrument: “A” power unit. > _- 
Description: This device is one of the first 


satisfactory “A” eliminator units. 
to be placed on the market. It 
operates directly on 110 volts, 60 
cycles and -furnishes filter direct 
‘current for supplying “A” current 
for the filaments of vacuum tubes. 
It has three current variations for 
supplying the filaments of three to 
seven tubes. It is also equip 
with an “on” and “off” switch that 
is connected to a relay that protects 
the filaments of the tubes from 
burning out in case of overload. 
The unit also contains a rheostat 
for applying just the right voltage 
to the tube. Two binding-posts are 
also provided, marked negative and 
positive, for the leads that: go to 
the “A” circuit of the receiver with 
which the unit is to be used. -No 
changes are necessary in the wiring 
of the receiver to accommodate this: 
unit. Two tungar small size bulbs 
are used as rectifiers. 


Usage: With a receiving set for furnishing 


“A” current. 


Outstanding features: Supplies filtered di- 


rect current. Neat in appearance. 
Smooth action. No hum. 


Maker: Davy Electric Corporation. 


AN IMPEDANCE 
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OR AN AUDIO- 
FREQUENCY AMPLIFIER 


Name of instrument: Impedance coupler. 


| Des 


cription: This is a new audio-fre- 
quency device made especially for 
impedance - coupled amplification 
work. It contains an adequate core 
of laminated material with a single 
winding to give the necessary hi 
inductance for use in the plate cir- 
cuit of an audio-frequency amplifier 
tube. It is neatly mounted into a 
shielded metal case finished in gra, 
enamel and equipped with two ind. 
ing posts for connection to the other 
components in the circuit. 


Usage: In an impedance-coupled ampli- 


Outstanding features: The hig 


fier as an interstage coupling device. 

impedance 
necessary for low-frequency work. 
Low distributed capacity. Neat ap- 


pearance. Easy to install. 


Maker: Acme, Apparatus Co. 
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METRALIGN 


SL STRAIGHT LINE 


TUNING 
Condensers opened a new prin- 
ciple of station separation on all 
wave lengths by engineering de- 
sign, and as usual created a 
trend that is being rapidly fol- 
lowed, but only in appearance. 


The METRALIGN_ SLT con- 
denser was first publically an- 
nounced in May: | 


The definite principles on which 
METRALIGN SLT is based 
still remain the exclusive design 
that assures 


Station Separation On 
All Wave Lengths 
Those condensers claimed as being “‘just 


as good” are not good enough. Ask your 
dealer for the original and genuine. 


FREE 
We have prepared a most comprehensive 
booklet on tuning. It is written in simple 
language and tells all you want to know 
about condensers. Write for a copy to- 
day. 


General Instrument 
Corporation 

477 Broadway 
New York City 


Makes Any Set a New 
Set—In 15 Minutes 


Hetorus coil; Chas. A. Branston, Inc. 

B-T low loss tuner; Bremer- Mfg. Co. 

Brine 77” low-loss tuning coil; Bruno Radio 

orp. 

Bruno short-wave tuning coil;. Bruno Radio 
Corp. l 

Bradley Quartzite coil; Bruno Radio Corp. 

Flewelling tuner; Buell Mfg. Co. 


VARIABLE CONDENSERS 
Acme variable condenser; Acme Apparatus Co. 


Kelford variable condenser; American Specialty - 


O. 
Amplez grid-denser; Amplex Instrument Lab- 
oratories l 
Amsco SLF condenser; Amsco Products, Inc. 
Siamese Allocating condenser; Amsco Products 


Inc. 
Fada variable condenser; F. A. D. Andrea, Ino. 
parans condenser; Barrett & Paden 


ariable uir condensers; Beacon Radio Mfg. Co. - 
Benjamin SLF variable condenser; Benjamin 


Electric Mfg. Co. 
Boone Super variable condenser; J. T. Boone 
RadioCorp. —.- 


B-T tandem condenser; Bremer-Tully Mfg. Co. 
_ Bruno 3 in 1 variable condenser; Bruno Radio ` 


Corp. 
WIRE 


Battery cable (black. and red) ““Celateite”; Acme 


ire Uo. j 


Alpha insulated, square and round bus bar wire; | 


Alpha Radio Supply Co., Ine. . 


Gosilco wire; American Luminous Products Co. |. 


elden loop wire, ‘‘Litz’”’ wire, ‘hoop-up and 


magnet wire; Belden Mfg. Co. 


A FINE NEW REPRODUCER 


Name of instrument: Cone-type loud- 
speaker. 


Description: This instrument which -is 


housed in a well-designed octago- 
nal metal case contains a freely 
balanced offset cone with a rugged 
and powerful electromagnetic unit 
as the prime mover. The whole 
unit produces great volume with 
remarkable tone quality especially 
on the low notes and is free from 
vibration at any particular fre- 
quency. It is furnished with a long 
extension cord and a suitable base 
for standing on a table or other 
support. 

Usage: In combination with a radio re- 
ceiver as a reproducing device. 

Outstanding features: Beautiful appear- 
ance. Sturdy construction. Fine 
tone quality. Low cost. 

Maker: Pausin Engineering Co. 


Australians, as indicated by a popu- 
lar vote, have shown a greater prefer- 
ence for religious programs than any- 
thing else. They cared the least for 
fashions. 

* è 

WEATHER and meteorological data 
supplied by the Weather Bureau are 
broadcast today from 138 broadcasting 
stations located in various parts of the 
United States. eos 
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THE HOUSE OF 


30 YEARS’ 


REPUTATION 


FOR . 

RELIABLE MERCHANDISE | 
PROMPT ATTENTION 
COURTEOUS SERVICE 


OFFERS. 
An Exceptional Proposition 
TO MAIL CUSTOMERS 


COCKADAY’S 


NEW RECEIVER 


me LC-27 


| (Parts exactly as used by the author) 


IN STOCK 
FOR IMMEDIATE SHIPMENT 


I—Hammearlund mid-line dual condenser, 
.000275 mfd 


rTran De Luxe second-stage...... 
1—AmerChoke No. 854.. : 
1—Dubilier No. 902 filter condenser, 4 


lo Eby binding 
-Eby posts 
1—Binding post strip 
1—Bakelite decorated 
§—Benjamin UX sock 
1—Amperite 

2~—Talt Brackets 


panel, 8 x 26” 
Of. rrr 


ALL SHIPPING 
CHA 
FULLY PREPAID 


CORBETT CABINET $18.00 EXTRA 


ALSO 
WRITE US for the BEST 


Proposition on These 
Popular Kits: 


SARGENT’S INFRADYNE 
VICTOREEN SUPER-HET 
IMPROVED BROWNING-DRAKE 
HAMMARLUND-ROBERTS HI-Q 
POWER PACK AMPLIFIER 


and other standard kits 


M°H 


SPORTING GOODS CO. 


512 Market Street 
Philadelphia, Pennsylvania 


Page 614 


eae 
ots 


agen AD 
oe 
e Is oe 


‘ay 


vas Niagara 3280: 


oad 


- 
oe 


‘ ° DaS . LSS 
hinx Eat “eh 


° 
. 
Bae . Å 
. 


Hae L aT, ( 
=: asthe S 
a ha = < See ‘ ti 
t: -° aS 7 or oP eate,? 
. a. « . (ppe 


2 e aoe Li 
-. Wein a e 


oe ss A 
ce . 2s = > 3 aH 
amie e sates ots itis eens 

- - ” 7 k 

eer ss" "3 c % cere 
er =i SR, ") one aor “et Svea vas 
See" ae a “AS ALS on ‘tas J] D ae 
AREE FROUDE Li, fy 
sv Te bg i i> 
"o ^ VA . 
- M = 

p ° 


sire: 5 “4 
wr 3! £ 
oe? a" Ka 
ESR 
ara. 2 . 
oe E 
Me OG “6 
> a the 
er. kd y e inl og 
sane ‘ 7 Tee) ra 242 
eres Wi 9 > 
. . Ai KA . 
n RE A 
raae = “200% Se 
aeete ae ete, a gat. aeons e 
isis ., -£ oer, a -t> a esos aa 
wet eee” 1 aT 8 se? ofeee 
iO iad tea P ie E7 se S @, ewe, o~, 
o% Pe a Paes) siraan? e fesse E 
2 e T ° © ete etre p . ° 
es ‘a at 
ae MODERN «3 
Cou a 
vi: The Latest ws 
A : z ao *f 
a er e 
2 Development z. 


n. The Modern “B“ Compact is the 
efficient little brother of the popular -, 
e Modern “B” Power Unit (which sells 
« at $50.00). l 
°? Designed for use with sets up to six < 
z.. tubes, it combines the same fine quali- =“ 
e1: ties throughout that have made the 
« “B’ Power Unit so satisfactory 
“s_ among the most particular users. 
Ideal for sets up to six tubes including 
power tube. Has three B+ taps with 
*.: two variable voltage controls. 
“+ Carefully manufactured, assembled 
*. and sealed within an attractive metal 
< case, finished with crystal lacquer. 


COMPLETE WITH RAYTHEON TUBE 


$ 3 0:00 
(East of the Rockies) 


If your dealer cannot supply you write us direct 


The Modern Electric Mfg. Co. 
Toledo, Ohio 


e 
Pe 200° 
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CONDUCTED BY CHARLES L: REESE, JR. 


Why Fans Prefer Men 
: Announcers 


Do radio fang want women an- 
nouncers? To get a convincing answer 
to this question, station WJZ recently 
made a canvas of over 5,000 broadcast 
listeners who thundered an almost 
unanimous “No!” Those who favored 
men numbered about.99 percent. The 


_ reasons for this decision may be sum- 


marized thus: 

Most receiving sets do not reproduce 
perfectly the higher notes. A man’s 
voice “takes” better; it has more val- 
ume: ) 

Announcers cover sporting events, 
shows, concerts, operas and big public 
meetings, and men are naturally better 
fitted for assignments of this nature: 

Women prefer to hear the voice of a 
man; the vote does not indicate that 
men prefer to hear women announcers: 

The woman’s voice over the radio 
usually has too much personality; a 
voice that is highly individual and full 
of character does not seem to be ap- 
preciated by the audience that cannot 
see the face and expression which go 
with the voice: 

The listener resents a voice that is too 
intimate on short acquaintance—and 
the woman announcer has difficulty in 
repressing her enthusiasm and in main- 
taining the necessary reserve and ob- 
jectivity: 2. 

Women cannot avoid the patronizing 
note in their effort to speak effectively 
over the radio; the struggle to avoid 
being too patronizing results in the 


opposite vice of monotonous, colorless 


delivery; and only male announcers— 
and only a few of them—are able to 
strike the right key. 

* 


Experimenting with ‘‘Radio 
Beacons” in Motor Cars 


PERFEcTING radio beacons for use in 
guiding airplanes is the big thing at the 
Bureau of Standards these days. To 
ascertain, on a small scale how the 
beacons will work, an automobile has 
been equipped with radio, just as an 
airplane is, and -will be guided by the 
beacons experimentally just as an air- 


plane in flight will be. The auto carries 
with it radio-telephone transmitting and 
receiving sets, including apparatus for 
measuring the field intensity or strength 
of radio signals from broadcasting sta- 
tions, a semi-automatic recorder for 
studying the phenomenon of fading of 
radio signals and radio direction finders. 

As the auto goes along a measured 
course, it will be guided through imagin- 
ary fog and storms by double-beam 
radio beacons. : 

* è 


Fans Call a Strike on 
“Air-Pirates”’ 

A NATION-WIDE strike against “un- 
fair stations” was recently called by the 
Broadcast Listeners Association to try 
to force broadcasting stations that had 
jumped their wavelengths to return 
to their originally assigned part of the 
wave band. The association furnished 
its members with a list of all of the 
stations which had increased their power 
or changed their wavelength since the 
government restrictions were removed 
and urged everyone not to listen in to 
any broadcaster on the list. It is too 
early to forecast the result of this strike; 
but it may be added that a previous 
strike of listeners in to force Chicago 
broadcasters to adopt a silent night 
each week met with almost instantane- 

_ous success. 
x 


Short-wave Experiments in a 
Flying Laboratory 


WHEN Captain René Fonck hops off 
from New York this fall on his flight to 
Paris, his giant Sikorsky plane will 
carry short-wave transmitting and re- 
ceiving apparatus in addition to the 
regular radio equipment. Captain Jack 
Irwin, the radio expert for the flight, is 
a believer in the value of short waves 
and he thinks that he can prove their 
usefulness for long-range airplane com- 
munication on this flight. While the 
plane is on its way across the Atlantic, 
Captain Irwin will try to keep in con- 
stant communication with amateurs 
along the Atlantic coast by means of 
short-wave transmissions. 


J] 


Does Radio Affect Watches? 

THE watchmakers of London claim 
that ever since broadcasting has been 

ing on in England the watches of 
thotigands of Britishers have failed to 
keep time as accurately as.before; they 
say that watch troubles have increased 
from 5 to 75 percent ‘under the malign 
influence of radio.” Arhetican jewelers 
also say that they. -have noticed an in- 
crease in watch faults. Their theory is 


| Sor O 


peculiarly susceptible to magnetism and 
that wheh the watch is exposed to the 
high-frequency vibrations that are used 

— in radio it becomes magnetic. Current 

= is then induced in- the delicate springs 

- which become tiny induction coils and 
attyact ultra short waves. This, they 
say, ruins the action of the watch and 
pheVents it from giving accurate and 
dependable time. . 


I; x 

È A 

h Only Experts Will Broadcast 
t . Ringside Reports of Fights 
= Tsar the broadcasting of ringside 
= reports of boxing contests has become 
an art for which only a few are quali- 
fied is the implication in the recent rul- 
ing of the New York State Athletic 
| Commission, which has proclaimed that 
| hereafter only those broadcasters shall 
| be permitted to officiate as radio re- 
1 porters who meet’ the Commission’s ap- 
i. proval as qualified boxing experts. 

i G .  * k ` l 


| “Singing Down the Cattle” 
i by Radio 
_ ÅNOTHER one of the traditional cus- 
toms of the old West seems headed to- 
watd extinction—the cowboy habit of 
. . “Singing the cattle down,” as the night 
herder’s erdoning melody to quiet the 
herd is described. The most picturesque 
“fan letter received by Station WGES 
was from Tom Blevins, a, Utah cowman, 
who wrote that he had set up a portable 
radio otit on the range and treated the 
cows to metropolitan dance music. 

“It sure is a big saving on the voice,” 
Blevins wrote. “The herd don’t seem 
to tell the difference. Don’t put on 
any speeches, though.: That'll stam- 
pede ’em as sure as shootin’.” 

ak ak 
“Nickel-in-the-slot” Radio 
Receivers on Railroad 
Trains in Austria 

From Vienna comes the report that 
special railroad cars, fitted with radio 
teceiving sets, are being introduced as 
an experiment on some fast trains in 
Austria. Each car is equipped with 
receiving sets for fifty persons, and pas- 
fengers of the first, second and third 

Pa may transfer to these cars and 

sten in for 13 cents an hour. If the 
_.pxperiment is successful, entire trains 

‘Will’ be fitted up with receiving sets, 
hich will operate oh the tickel-in-the- 
slot system. ` 


that the mechanism of the watch is- 
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The New MU-RAD 


- SUPER SIX RECEIVER | 


+ Offers You the | Best in’ Volume, 
Selectivity, Distance, ice, and above all 


SIMPLICITY > 


_ The operation and intricate mechanism of 

- Many of the larger radio sets toda wna 
ihg. One must qualify as a veritablé electri- 
ciah to get the best results ram several: of the 
thore impressive reteivers. In direct con- 
trast to this condition the Mu-Rad Super 
Six peyer can easily and accurately 
tuned by meats of just one Yia! This feature 
is not new. it has, however, most néarly 


ap roached ENE in the new Mu-Rad. 
Other features such as the -Mu-Rad checking ` 
oa em, comprising 37 individual inspections, : 
ur plan for exchanging old sets for new yearly 
odele. “the exquisite workmanship ahd the, 
Satoan of thè = itaet ~~ your reasons 
for sélecting Mu- your nearest 
ealer for a eeren ER une it yotir- 
self, you will never regret investigation! 


MU-RAD 


RADIO CORPORATION 
l Dept. :P. 
Asbury Par k, N. J. 


FURNELL 


Conceded to Be the 
Most Practical 
Straight Line 
Frequency Condenser 
Ever ee ! 


Cross sectional view of the Furnell, showing its 
mechanical construction, also the ‘tapered con- 
centric rings. 


The Fiurnell spaces the stations equally 
over 360 degrees of shaft movement, a com- 
plete rotation of the dial. No crowding of low 
Hoty length stations. No need for a vernier 

ia 

Radio experts praise the Furnell because 
it represents the finest condenser workman- 
ship available today. Because it gives to 

o reception a degree of tuning perfection 
heretofore unattainable. 

DUST PROOF. DAMAGE PROOF. 
ELECTRO-STATIC PROOF 

The smooth operation of the shaft and 
slider affords a- degree of accuracy and pre- 
cision unattainable with the ordinary type of 
plate condenser. 


FURNELL MANUFACTURING 
CORPORATION 
24 Scott St., Newark, N. J., U.S.A. 


SEND YOUR ORDER IN TODAY! 
- Parts Used i in the LC-27 Broadcast Receiver 
Hammar d mid-line dual PETATE 


boen eoososo oea eeoner eave 


eseaeounererreeteeeeseea or 


1— Precision Spee Ostao coil set, one 
antenna coupler and two interstage 10.50 


~~ form PE A E E ee Tae ara ate 10.00 
Amat De Luxe second-stage trans- 

TOPMOEE oe ore i So aw ee aa ea es 10.00 
1—Amerchoke No, 854..........00c0-0- .00 
1— DubillerNo.902 filter condenser, .4nifd 6.50 
oe bilier No. 907 filter condenser, .1 


Beeoessntrteoanvretrecereovrrereeseavnsrvee 


@eetoesansesrenseeevrerreereeaeovrereveve 


2—Mar-Co small controls for LC-27.... 
1—Carter battery switch 


everest ure eveeee nas 


eevee eceere eo was see 


m @esesoeseoecenevn eevee eves ervraevree eee es e 
1—Durham resistor, 4 megohms........ : .50 
1—Lynch ig leak mounting IRE ; 

1—Carter Gem Jack..........e.sesesoo 25 
1—Carter resistance, 0-10,000 ohms..... 2.00 
1 ey ae ding post "ig" wate’ x db 15" 1.50 

1—Binding post strip ex 

long x 3” thick..........2.cccececs 76 


eaerecvevneenneevar 


1—Amperite............esasesseosssao 
2—Tal Brackets E E EA ey erate 
Complete. . .. $85.91 


Mail Orders Shipped Immediately 


Radio Stores 
110 West 42nd Street, New York 


Downtown Store(::\79 Cortlandt Stree 
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All apparatus advertised in this magazine has been tested and a 


roved by POPULAR RADIO LABORATORY 


Such a demand is expected for 
parts to build the LC-27 that 
we have made special arrange- 
ments to stock these complete 
parts in large quantities. Im- 
mediate shipment is assured if 
you order from us. 


Madison 
Guarantee 


Madison offers the most unusual guar- 
antee of any house in the radio industry, 
If complete parts to build receivers 
shown in our catalogue are ordered 
from us, we guarantee the receiver after 
you assemble it, to function as we claim. 
If not, we make it do so at no cost to 
you. 


Complete genuine parts in 
stock for the famous 


ULTRADYNE 


MODEL L-2 


Writ for free catalogue. Also 
complete recommended parts 
to build the new 


Dealers 


Send for Catalogue 


Send for free catalogue. Shows the most 
complete line of nationally known radio 
parts and accessories. 


Madison Radio Corporation, 
114-A East 28th St., New York City. 


Please send me immediately a copy of your free 
catalogue showing how I can save money on 
standard radio parts. 


Aa a i a a T eh OS a a a a e ok gw ces a Rl ge Gee eee a 


peu 


D 


special pr 
which will 


Outstanding Program 
Features of the Month 


SEPTEMBER 15 TO OCTOBER 15 


URING the coming month, September 15th 
to October 15th, the following regular and 
am features are scheduled. This list, — 


augumented monthly as advance in- 


formation is received, will be published in each issue 
of this magazine; all ‘broadcast stations are invited 
to report coming program features of outstanding 
interest or importance. Reports should reach the 
Editor of PopuLar Rapio on or before the 23d of 
the month preceding. 


21; 
21; 


23; 


24; 
26; 


| 26; 


27; 


SEPTEMBER 
(Daylight Saving Time) 


; Eastman Theatre Orchestra, WHAM; 


6:30 P. M. (Also from WGY). 
eee ature League, WBZ; 8:30 


Judge, Jr., WIZ; 7:40 P. M. 


Eskimos, WEAF; 9:00 P.M. (Also 
broadcast from WEEI, 


WCCO, ’KSD and WGN y, 

Silvertown Orchestra, WEAF; 10:00 
P.M. (Also broadcast from 
WEEI, WFI, WCAE, WWJ, 
WGR, WOC, WCCO, WTAG, 
KSD, WSAIL, WJAR, WGN, 
WADC and WCSH). 

Royal Typewriter Hour, WJZ; 9:30 


P. M. (Also broadoast from WGY, 


WRC and WCAD 


> Happiness Boys, WEAF; 8:00 P. M. 


Atwater Kent Hour, WEAF; 9:15 
P.M. ao? broadcast from WEEI, 
WGR, WCAP, WWJ, WGN, 
WCCO and KSD). 

Opera “Samson and Delilah,” WEAF; 
10:00 P.M. (Also broadcast from 
WCSH, WCCO, WOO, WCAE, 
WDAS, WJAR, WTIC, WCAP, 
KSD and WSAD. 

sae he s Palais D’Or Orchestra, WEAF, 

1:00 P. M. 


a Olsen’s Orchestra, WJZ; 10:45 
P.M. 


Keystoners, WJZ; 9:00 P.M. (Also 
broadcast from WRC and WGY). 
Eveready Hour, WEAF; 9:00 P.M. 
(Also broadcast from WEEI, WFI, 
WCAE, WGR, WWJ, ' WOC, 
KSD, WJAR, WCCO, WTAM, 
WGN, WSAI and WTAG). 
Eastman Theatre Orchestra, WHAM; 
6:30 A; M. (Also broadcast from 


WGY 
Radio Nature League, WBZ; 8:30 
P.M. 


Judge, Jr., WJZ; 7:40 P. M. 

Dempsey-Tunney Fight, KDKA. 

Royal Typewriter Hour, WJZ.; 9:30 
p M. (Also broadcast from WGY, 
WRG and WCAD). 

Silvertown Orchestra, WEAF; 10:00 
P. M. (Also broadcast from WEEI, 
WFI, WCAE, WWJ, WGR, WOC, 
WCCO, WTAG, KSD, WSAI 
WJAR, WGN, WADC an 
WCSH). 

Eskimos, WEAF; 9:00 P.M. (Also 
broadcast from WEEI, WJAR, 
WTAG, WFI, WCAE, WSAI, 
WTAM, WGR, -WWJ, WOC, 
WCCO, ’KSD and WGN). 

Happiness Boys, WEAF; 8:00 P. M. 

Alwater Kent . Hour, WEAF; 9:15 
P.M. Ce ee from WEEI, 
WGR WWJ, WGN, 
WCCO and KŠD). 

Selections from comic operas, ‘‘Floro- 
dora,” “The Only Girl, " elc., KFI; 
9:00 P. M. 

Rolfe’s Palais D’Or Orchestra, WEAF; 
11:00 P. M. 


27; 


30; 


Silvertown Orchestra, 


Opera “The Barber. o 
WEAF; 10:00 P. M. Meo bron 
cast from WCSH, WCCO, WOO, 
WCAE, WDAS, 'WJAR, 'WTIC, 
W CAP, KSD and WSAD. 


Gold Dust Twins, WEAF; 8:30 P. M. 
(Also broadcast from WEEI, 
WFI, WCAE, WGR, WWJ WOC, 
WCSH, WJAR, WCCO. WLIB, 
WTAM and KSD). 


Keystoners, WJZ; 9:00 P.M. (Also 
broadcast from WRC and WGY). 


Ce Olsen’s Orchestra, WJZ; 10:45 


Eveready Hour, WEAF; 9:00 P. M. 
(Also broadcast from WEEI, 
WFI, WCAE, WGR, WWJ, 
WoC, KSD, WJAR, WCCO, 
WTAM, WGN, WSAI and 
WTAG). 

Eastman Theatre Orchestra, WHAM; 

6:30 P. M. (Also from WGY), 


Rati Nature League, WBZ; 8:30 


Beeinas WEAF; 9:00 P.M. 
broadcast from WEFI, 
WTAG, WFI, W 
WTAM, WGR, 
WCCO, KSD and WGN). 

WEAF; 10:00 
P. M. (Also broadcast from WWI, 
WFI,WCAE, WWJ, WGR , WOC, 
WCCO, WTAG, KSD, 

WJAR, W GN, W ADC and 
WCSH). 
Judge, Jr., WJZ;7:40P. M. 
Roin Typewriter Hour, WJZ; 9:30 
(Also broadcast from WGY, 
WRC and WCAD). 


OCTOBER 
Happiness Boys, WEAF; 8:00 P. M. 


Aes Kent Hour, WEAF; 9:15 

P.M. (Also broade: ast from WEEI, 

WGR, WC AP, WWJ, WGN, 
WCCOandKSD). 

Rolfe’s Palais D’Or Orchestra, WEAF; 
11:00 P. M. 

Opera ‘Carmen,’ WEAF; 10:00 
P.M. (Also bro. a ast from 'WCSH, 
WCCO, WOO, WCAE, WDAS 
WJAR, WTIC, WCAP, KSD and 
WSAI). 

Keystoners, WJZ; 9:00 P.M. (Also 

broadcast from WRC and WGY). 


George Olsen’s Orchestra, WJZ; 10:45 
P.M 


Eveready Hour, WEAF; 9:00 P. M. 
(Also broadcast from W EEI, WFI, 
WCAE, WGR, WWJ, WOC. 
KSD, WJAR, WCCO, "WTAM, 
WGN, WSAI and WT AG). 

Eastman Theatre Orchestra, WHAM; 
6:30 P. M. (Also from WGY). 

aTa Nature League, WBZ; 8:30 


Eskimos, WEAF; 9:00 P.M. (also 
broadcast from WEEI, WJAR, 
WTAG, WFI WCAE, WSAIL 
WTAM, WGR, J, WOC, 
WCCO, "KSD and won ). 


Silvertown Orchestra, WEAF; 10:00 
P. M. broadcast from 


KSD, WSAI, WJAR, WGN, 
WADC and WCSH). 

Judge, Jr., WJZ; 7:40 P. M. 

oya Typewriter Hour, WJZ: 9:30 

{Also broadcast from WGY, 

WRG and WCAD). 

Happiness Boys, WEAF; 9:00 P. M. 

Atwater Kent Hour, WEAF; 9:15 P.M. 
(Also broadcast from WEEI, 
WGR, WCAP, WWJ, Wa 
WCCO and KSD). 


221, Volt un-acid everlasting 


All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY 


. | I. C. À. , 
PANELS 
COCKADAY LC-27 


and all other popular circuits 


(GUE your set a strictly profes- 
sional finish by using an I.C.A. 
Panel of Insuline or Bakelite, the 


i standard insulating materials. Drilled 


and decorated ready for mounting. 
Decoration by our exclusive Etch-O- 
Gravure Method, insuring highest 
artistic effects. 


I.C.A. Panel for Cockaday LC-27, 
size 8 x 26 in., Black or Mahogany fin- 
ish, $6. I.C.A. Bakelite Panel, same 
n Above; Black or Mahogany finish, 


We also Furnish Sub-Panels for the 
“LC-27” and All Other Popular 
Circuits. 


FANS! 
Before building any circuit get the I.C.A. 
FREE BOOKLET giving complete list of 
Foundation units and all insulating parts. Also 
for particulars of the new I.C.A. Non-Micro- 
phonic Socket. 


Don't take substitutes for the genuine I.C.A. 


Products. If your dealer can't supply you write 
us direct, Dept. 10. 


Insulating Company of America, Inc. 
Insuline Bldg., 59 Warren St. 
New York City 


| Ai 


i eae 


| 


pos aw 


rechargeable ‘*B’’ Storage Battery 


| $2.6 5 includes 


chemical 


45 Volts $5.25, 90 volts $10.00, 11214 
volts $12.50, 135 volts $14.75, 15714 
volts $16.80. Truly the biggest buy 
today. Easily charged on any current 
including 32 volt systems. Any special 
detector plate voltage had. Tested 
and approved by leading authorities 
such as PopuLaR Rapiro laboratories. 
Over 3 years sold on a non-red tape 30 
day trial offer with complete refund if 
not thoroughly satisfied. Further guar- 
anteed 2 years. Knock-down kits at 
greater savings. Complete “Hawley” 
“B” Battery Charger $2.75. Sample 
cell. 35e. Order direct—send no money 
—simply pay the expressman cost on 
delivery.. Or write for my free litera- 
ture, testimonials and guarantee. Same 
day shipments. 


B. HAWLEY SMITH 
315 Washington Avenue 
Danbury, Conn. 


VERNIER DIAL $1.00 
Ratio 10:1. Makes fine tuning 


ositive. Genuine Bakelite. 
jameter 4’. . 


FITALL_ UNIVERSAL 
SOCKET 40c 


Accommodates all tubes, old 
style or new UX tubes. Gen- 
uine Bakelite. Binding posts 
reversible. 


SERIES RHEOSTATS 70c 
(One hole maunt) 
Genuine Bakelite. Adjustable 
to panel of any standard thick- 
ness. Slider built as unit as- 


. sembly. Rheostats—6, 10, 20,- 


30 ohm. 
POTENTIOMETERS 


j 200 ohm... O 9 


1251 15¢ 1252 20c 
PILOT SMALL KNOBS 


Genuine Bakelite, No. 1251 has 
8x32 threaded bushing or hole 
and set screw for \ inch shaft.. 
No. 1252 has hoie and set screw 
for 4 inch shaft. 


PILOT LUG-JACKS 


May be used with or without 
solder connections. 


t.e.. 


e@eeeeteee ree san nee 


PILOT. SWITCH 45c 
Bakelite Insulated. 


-Complete with ‘‘on” 


and ‘‘off’? name plate. 
Single hole‘mounting. 


PILOT PLUG 40c 
Genuine Bakelite, automatic 


plug of the spring grip type. 
i Inserted and removed Ths 
y. 


PILOT LIGHT 45c 


Tells at a glance when tubes are 
lit from front: panel. ngle 
-— hole mount, Saves Batteries. 


Set Builders 
HO for the first time 
use Pilot Parts 
marvel at their. high 

quality and perfect perform- 
ance. They wonder how such 
low prices aré possible. z 

Tremendous quantity pro- 

duction makes Pilot prices 

possible without in the least 
sacrificing their high stand- 
ard of excellence. 


Pilot is the world’s largest 
radio parts plant. It enjoys 
the cooperation of America’s 
greatest chain store system 
and through their radio de- 
partments sells millions of 
parts every year. 


Pilot does not excuse ifs low 
prices. It explains them by 
quantity sales. And Pilot 

oes not have to talk high 
quality: it proves it by per- 
fect performance. 


In a recent international con- 
test announced through Ra- 
dio Broadcast, the winner— 
J. H. Butler, of Brooklyn, N. 
Y., —used Pilot Capacigrad 
variable condensers and Un- 
cle Sam in his Navy Depart- 
ment recently adopted Pilot 
Isograd fixed condensers. 


Pilot parts are sold and used 
all over the civilized world. 

Miss Australia (Beryl Mills) 
enroute to America's Radio 


Shows ‘‘tuned in’ on Amer-. 


ican and Australian Stations 


from the mid-pacific using a 


set built of pilot parts. 


If there is an S. S. Kresge Co. 
store in your town you will 
find Pilot Parts in their Radio 
Department exclusively. If 
there is no Kresge Co. store, 
look for a Pilot dealer. Insist 
on Pilot parts and get perfect 
performance at low cost. 


If no store selling Pilot parts 
is convenient you may order 
direct from us. Send cash or 
money order, adding ten 
cents additional to the prices 
quoted and be sure to send us 
the name of your Radio 
Dealer. - 


PILOT ELECTRIC 
MFG. CO. 


Dep’t 96P 


100 South 3d Street 
Brooklyn, N.Y. 


DEALERS: If there is no 
Kresge store in your town 
write to us regarding a 
Pilot Franchise and do it 
now! 


‘Grid resistance clips 
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PILOT 5 

GADACIGRA D 

CONDENSERS 
(Velvet Feel) 


a ae 


Modified Straight Line. Cen- 
trally located bearings, cut out 


1.90 

2.10 

23 Plate) 500 M.M.F.. 2.25 
Double Condenser 


$4.00 


True Straight Line Frequency, 
solid brass plates. Special 
Bushings—free from chatter. 
Ask for Series 1800. 


Double Condenser 
17 Plate Each section 
380 M.M.F. CE E r E $4.00 


= 


MIDGET CONDENSER 


Compensates for variations in 
coils and condensers. Espe- 
cially important where uni- 
control is employed. One hole 


mount. 
(7 Plate) 25 M.M.F.... $ .80 
(13 Plate) 50 M.M.F.. 1.00 


FIXED CONDENSERS 
Accurate, permanent, noiseless 
mica condénser, Bakelite 
moulded, small in size. Termin- 
al lugs flush with Bakelite. 
Completely sealed. Approved 
and purchased by U.S. Naval 
Research Labs. 
Capacity: 
00025 and .0005....., 
-001 00. 


LEE S S E 70c 
90c -015 $1.20 
additional attached. 
on capacities not shown fur- 
nished on request. 

COIL 
MOUNT 


ING 

orn BRACKET 

eepecially 

designed to 

: accommodate 

w basket weave 

a coils.Attach- 

. able any- 
where. Genuine Bakelite. 10c 


BINDING POSTS 


Top genuine Bakelite. Non- 
removable head, all standard 
markings in white enamel. 
(state markings 
desired)......... 20c each 
Unmarked Nickel Posts . .10c 


SUB-PANEL BRACKET 50c 
Designed for mounting front 
and sub-panel. Genuine Bake- 
lite. 634 In. iong by 2 in. wide. 


Short Wave ‘Plug In” Colts} 
Ask for Special Folder 


SNAP TERMINALS 
AND STRIPS 
Takes all standard phone 
tips and Pilot snap 


terminals. Genuine Bake- 
lite and nickel plate. 


connections. 
Snap Terminals each 10c 


Í Made By Worlds Greatest Radio Parts Manufacturer 
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Broadcasting High School 
Education 


Posi school students‘in New York, 
within the next few years, may get a 
large part of their instruction over the 
radio, according ‘to plans now under 
way. To meet the demand for radio 
receivers for the schools the Board of 
Education has decided to install a radio 
receiver this year in the Washington 
Irving High School; if: the experiment 
succeeds sets will be installed: in the 
other schools throughout the city. 

* 


Tracking a Hurricane by 
Means of Radio 


Tue newest use for the radio compass 


_ —and one which may save many lives. 


at sea—is the plotting of paths of storms 


on the ocean so that they may be suc- 


cessfully avoided. During the recent 
hurricane that swept the West Indies 
and the coast of Florida, Lieut. Kin- 
caid, navigator of the navy transport 
Kittery, found that he could follow the 
entire course of the storm with his 
radio compass; he took bearings on the 
point of heaviest static and from these 
data computed the center of the sweep- 
ing storm. When he was able to check 
his data later with the official weather 
reports, he found that his radio had 
accurately plotted the storm’s travels. 
* * 


Changes in the List of 
Broadcasting Stations 
in the US. 


These corrections. and additions to the list which 
was published in the March, 1926, issue of dbl 
Rapto (together ‘with the ‘changes which 
published in succeeding ) make the list c correct 
as of August 20, 1926. Further changes will be pub- 
lished each month in this magazine. 


STATIONS ADDED 


Kos Seattle, Washi a 
KGBW Joplin, Missouri +8 
KGBX St. Joseph, Misio 347.8 
en San Francisco and Los Angeles, Cal 0 
WCRW Chieago, Minois 9. 
WJAF ven, Mic j; 
WJBV Woodhaven, New York i ‘3 
H W New Or: Louisiafia l D 
X ville, Massachusetts 280.0 

W3 A pies, Ala iama 201 
288.3 

‘Binticham At Alabama 228.0 

Wea Volse. Ilinòis 288.3 


CHANGES IN CALL LETTERS 
WQAO New York’City change fo {WSAot 


CHANGES IN WAVELENGTHS 


KFDD~ Boise, Idaho, 277.6 change to 275.1 
KFNF dah, Ia., change to 461.3 
KFPY kane, Wash., 2 change to 273.0 
KFQU oly City, Cal., 217.3 change to . 20.6 
KG Lacey, Wash., 245.8 change to 27.6 
KMA Shenandoah, Ía., 252 change to 481.3 
KTAB Oakland, Cal., 240 change to 28 
KTNT Muscatine Ia., 256 change to i 
WBBR Rossville, N. Y., 272.6 change to 4l 
WBNY New York City.. 209.7 changeto ` 32; 
WGMA hi gg S angelo aoe 
ver to n 

WHAP New York Ci change to 431.0 
baa New York City, 212.6 change to 3 

Boston, Mass., change to 280. 
WNAG Boston, Mass., m03 change to 430. 
WRNY New York City, 258 change to 374, 
WTAG Worcester; Mass.,268 change to 


CHANGES IN LOCATIONS 
WJZ New York City changeto Bouhd Brook, Ni Ji 
O New York Ci ange i oN, de 
KMR Loe Angeles, Gal. aus to Palana ta i 
Tempe porary lieebse 
{One station broadcasting under two call sighs, 


A new model of theair 
column type—as pleasing 
to the eye as to the musi- 
calear. Non-directional 
general diffusion of 
sound.. 48-inch air col-. 
uian in an 18"x12’x9” 
cabinet. 


AAI8 . . . . $45.00 


AMPLION PATRICIAN 


AMPLION DRAGON 


Theworld’s“ bestseller’ 
—adopted as the standard 
among leading radio en: 
gineers for experimental 
and cotuparative tésts. 
Famous for itssensitivity 
to speech and musical 
signals, and for volume 
without distortion. 


ARI9.... $42.50 ` 


Artistically, this new 
Amblion Cabinet 
Cone graces the most 
exquisitelyapbointed 
drawing room— 
acoustically, it sets a 
mew standard in 
radio reception. 


ACI2,...$30 


CHERALDING- ~ 


a Mew Radio Voice 


When genius sings -OT speaks or -plays—a 
breathless silence follows. 


When the new Amplion Cone reproduces 


vocal or instrumental tones —an awed 


hush ensues. 


For this new type of cone, designed by the engineer- 
ing genius of the world’s largest makers of :souhd 


: reproducing devices, sets an entirely new standard 


wel 


in radio reception. 


A precision of sound-values—a mellow oe 
utter absence of distortion or “chattering” —charac- 
terize the new Amplion. : 


Built on an entirely new principle of balanced 
construction and exceptionally responsive to the 
weakest ‘signals, the new Amplion reproduces the 
entire vocal and musical range with an astonishing 
purity, combined with the utmost volume. 


Sensitive as a deer to the faintest sounds, this Amp- 
lion sets a new standard of reception for every set. 
Itis the last link in the chain of quality broadcasting, 


As you listen in —to classical music or jazz— to 
symphony concert or brass band—to speakers or 
singers—it becomes increasingly difficult to tell 
the difference between the actual performance and 
the new radio voite! 


Write for the- interesting Ambplion Booklet 


THE AMPLION CORPORATION OF AMERICA 
Suite X, 280 Madison Avenue, New York City 
THE AMPLION. CORPORATION OF CANADA, Ltd., Toronto 


“The House of Graham” is known throughout 
the world, through its associated companies 
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From 1887. s. se A Path of Brilliant Achievement :. . .. . . to 1927 
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Power Detector 
tube to. replace 
Type 200 and 
201-A. Doubles 
volume 
distance. 


A 


a 
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SONATRON 
for EVERY PURPOS 


Ask your dealer to show you the world's 
largest line of tubes. SONATRON'’S 25 dis- 
anet types oier 2 cube ried every purpose. 
maximum efficiency from. r set 
SONATRON tubes. - pare ar sae 


Make | 
Your Set. ~- 
a 1927 Model 


SONATRON Red, White and Blue Matched 
Power Tubes Amplifier—complete as above 
—$20. Attached to any set in one minute, 
Can be used on dry-cell sets. One year 
guarantee for greater tone, distance and 
fidelity of reproduction. 


Product of _. 
SONATRON TUBE CO. 


Chicago, New York, Newark, Detroit 
an 


d Windsor, Ont., Canada. 


Visit us at Chicago Radio Show, Booth 19, 
Main Floor, Coliseum, Oct. 


11-17 inc. 


AMPLIFIERS 


and perfect 
~fone too! 


Uncle Sam Owns 80 Percent 
_ of World’s Receivers 
AMERICA’S claim to the position of the 


leading radio nation of the world is 
strikingly supported by figures recently 


made public by the Department of 
Commerce. Of the world’s radio broad- 
casting stations we operate 65 percent 
and of the world’s radio receiving sets 


‘we own the amazing total of 80 per cent. 


* * 


Sovereignty of Nations. Held 


to Include Radio 


OnE of the most important legal 
decisions of a generation was recently 
made in Vienna, when the Aerial Laws 
Section of the International Law Asso- 
ciation Congress unanimously decided 
that the old ‘principle of the sovereignty 
of nations over the land and water 
within their borders should be extended 
to include the air above a nation, allow- 
ing each nation to control the radio 
waves that pass over it. This action was 
taken against the advice of Dr. Temple 
Grey, an English radio expert, who 
declared that any such control was im- 
possible as the ether permeates every- 
where and no part of it may be isolated 
as is the case with land or water; he said 
that radio necessitated a new conception 
of sovereignty and suggested that this 
be based upon the prescriptive use of 
certain wavelengths. Thus, if the chief 


_ German broadcaster obtained by usage 


a monopoly upon a certain belt of the 
ether, Germany should have the sole use 
of that portion of the ether. 

The view of the lawyers, however, 
was supported by J. Arthur Barratt, an 


Signal Corps, U. B. A. 


arene v Q An TE 
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American, who argued that as radio maY 
become one of the most destructive 
forces known to mankind through the 
distant control of explosives and other 
instruments of warfare, it is necessary 
for every nation to retain the sovereign 
right to control the air. And although 
such a control is virtually impossible at 


‘present, he believed that science in the 


future may evolve some means of con- 


trol. | 
* * 


An. Amateur’s Short-Wave 
` Reception Record 

One of. the most interesting and 
unusual records of short-wave recep- 
tion ever recorded has been made by a 
British amateur, H. Hizett of Sheffield, 
England. In the thirty days between 
May 22 and June 22 of this year, Mr. 
Hizett picked up messages from 223 
foreign stations including 134 American 
amateurs from all but the Pacific Coast 
district, 22 in Brazil, and one or more in 
Canada, Chile, Porto Rico, Poland, 
Algeria, Tunis, Austria, Hong Kong, 
India, Jugoslavia, Italy, Denmark, 
Finland, Spain and Sweden. All recep- 


tion was on an indoor antenna. 
k 0 æ i æ Á . 


“Radio Kelly” Dies 

“Ravio KELLY,” the well-behaved 
Tattlesnake who was perhaps the first 
reptile to broadcast to large audiences 
when his warning rattle was sent out 
over the air a littlè over twò years ago 
from station: WPSC, gave his last of 
many performances for the radio the 
other night. Worn out by daily rattling 
“Kelly” curled up and died. 


—- 


WHERE THE ARMY RADIO OPERATOR LEARNS TO 
“READ A SPEEDY FIST” 
One of the instruction rooms in the Signal School of the U. S. Army at 


Fort Monmouth, N. J., where the doughboy who signs up for t 


he radio 


course ts led through the mysteries of codes, circuils and:the operation 

and repair of radio sets. The class shown above is busy taking down a 

message in code; each student must be able to receive at a speed of twenty- 

words a minute with no errors before he can graduate. At the end of his 

course he must be able to assemble-any kind of circuit from the raw 
paris—and make it work, ou 
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IN THE production of Heavy- 
Duty radio ‘‘B”’ batteries 


Eveready has established a 


new standard of “B” battery 
life and economy. 


Eveready Heavy-Duty 

. 45-volt “B” Batteries will 
outlast any Light-Duty 
45-volt “B” two to one 
regardless of the number 
and kind of tubes usedl 
Moreover, though lasting — 
twice as long, they cost 

only one-third more! 


To cap the climax of “B” 
battery economy, in Eveready 
Layerbilt No. 486, Eveready 
has perfected a Heavy-Duty 
“B” battery of unequaled en- 


-durance and dependability— 


positively the greatest “B” 


 -Here’s the most 
economical “B” battery ever built 


- for radio 


battery in service and satis- 
faction its price can buy. 


You can make no mistake 
in buying Eveready Layerbilt 
No. 486 for any set using nor- 


mal voltages (45 to 135 volts). 


You will be buying the ut- 
most in dependábility of “B” 


Lerr— Ever- : 
cady Layer- 
bilt No. 486. 


eady Dry Cell 

Radio .“A” . 

Battery, 134 
volts. . 


Radio Batteries 


~they last longer 
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power—the greatest ‘“‘B” 
ower operating economy— 
. C. (direct current) in its 
purest form, which insures 
pure tone quality. 


With colder evenings at 
hand, radio reception is vastly 


-improving. Equip your set 


now with Eveready Layerbilt 
No. 486, the greatest “B” 
battery ever built for radio. 


Manufactured and guaranteed by 
NATIONAL CARBON CO., Ine. 


New York San Francisco 


Canadian National Carbon Co., Limited 
Toronto, Ontario 


Tuesday night means Eveready Hour—9 P. M., 
Eastern Standard Time, through the following 
stations: l ‘ 

WEAF—-New York wor-Buffalo . wan-Ohicago 
WJAER—Providence woab-Pittsburgh woo—Davenport 
WEEI—Boston wsal-—Oineinnati woco { Minneapolis 
wtac-—Worcestcr wTam—Cleveland St. Paul 
wri-Philadelphia wwi—Detrott Ksp-St. Louis 
. wRO=Washington 


. 
ef 
man, 
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Battery Eliminator 


That is the judgment, without exception, 
of radio experts and enthusiasts who have 
examined and tested these two fine units. 


They mean Letter reception. Both have a great deal to do with 
finer tone-quality. You owe it to your own enjoyment of 
tadio, to know the facts about these fine-quality accessories. 


ALL-AMERICAN 
Reproducer 


For purity of tone this handsome product is out- 
standing among reproducers. It combines ingen- 
iously all advantages of good cone-type reproducers 


_—and the improved quality provided by a special 


sounding board and sounding chamber. A highly 
sensitive unit which reproduces voice and instru- 
ments naturally and clearly. Perfect uniformity is 
maintained over the entire musical range, whether 
amplifiers are turned to full volume, or down to a 
whisper. Absolute freedom from ‘‘inherent pitch” 
prevents low throaty tones or twangy nasal effects. 


Prices are slightly higher 


ALL-AMERICAN 
 Constant-B 


An attractive compact unit of silent efficiency- 


— insures a dependable supply of uniform plate 
current. Five output taps; negative, +45, +67, 
+90, and a power tube tap adapt ‘‘Constant-B”’ 
to all requirements. A “Detector” control pro- 
vides voltage variation between 10 to 60 volts. 


An “Amplifier” control allows a variation of — 


10 to 120 volts on the intermediate tap, with- 
out affecting the 90 volts supp to first audio 
stage. A High-low switch adapts ‘“‘Constant-B" 
to receivers of various current requirements, 
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Price $25.00 Price $37.50 Rant pastel 


_ New 1927 Radio Key Book 


Learn more about the fundamentals of radio. This new 48-page book contains an interesting 
analysis of radio in language anyone can understand—also complete constructional details of 
the leading types of circuits. Sent for roc (coin or stamps) to pay for postage and mailing. 


ALL-AMERICAN RADIO- CORPORATION 
4207 Belmont Avenue, Chicago, Illinois | 
OWNING AND OPERATING STATION WENR ~ 266 METERS 


West of the Rockies 


n à | 2 i 


Bai A 


a we eg a we we 


A PAGE WITH THE EDITOR 


fie fu fo fs fa Fo fe fs 
© e e 


B BATTERY 


A GATTERY 


Fa f3 f2 fr 


O 
oO 


Ceara aoe on > eo a oe a aw ae a ea 


CATTERY 


A Correction | 
In the diagram of battery hook-up for the LC-27 Receiver, shown in 
Figure 11 on page 556 of the October issue of WaguLaR Rapio, the 
“C” battery terminals were, incorrectly, shown reversed. The proper 
connections are given above. 


OnE of the compensating features of 
every catastrophe—such, for example, 
as the tornado that struck Florida Sep- 
tember 18—is the evidence of self- 
sacrifice and heroism that is invariably 
displayed by individuals. 

Æ * 


Tus quality was shown in a striking 
manner by radio amateurs in and near 
the path of the recent storm; to their 
unselfish spirit of service as well as to 
their technical skill much suffering and 
doubtless several lives were saved. 

k x 

WmHar your radio amateurs did on 
that tragic occasion was reported briefly 
in a special dispatch by radio from 
Tampa, dated September 21, to the 
New York Times in the following words: 

k * 


“The Tampa papers lost contact with 
the outside world in a large degree 
Saturday afternoon and asked W. P. 
Moore, operating 4IZ, to try to get 
news for them by radio. An emer- 
gency transmitter was placed in service 
and press received and transmitted to 
Atlanta. No stations south of Tampa 
could be raised. 

xk * 

“Early Sunday morning Amateur 
Radio Station 4KJ, operated by J. Y. 
Heisch of Miami, succeeded in getting 
an emergency station in operation. He 
raised Station 4HZ of Jacksonville and 
for hours they handled hundreds of 
relief messages. 

X * 

“Yesterday at noon Heisch said his 
arm was numb from operating and he 
could send no longer. But after a break 
of half an hour he was back at it again. 
There is no doubt but that his efforts 
saved many lives. 

ok k 

“After learning of the destruction at 
Moore Haven, the Pierce Electric Com- 
pany of Tampa equipped Fred Frick, 
a well-known Tampa amateur operating 
station 4BN, with a dry-battery-oper- 
ated 40-meter transmitter. With Amer- 
ican Legion men he left Tampa at 1 
o’clock vesterday for Moore Haven to 


Aoo 


establish communication between Tampa 
and the Lake Okeechobee section. 
* * 


“For the last several miles the men 
must wade waist deep through water 
and carry the equipment on their 
backs. At 8 o’clock tonight they had 
not arrived at their destination, but 
contact is expected at any moment. 
The contact station of Frick is 4IZ of 
Tampa.” 

* * 

NEEDLESS to add, PopuLtar RADIO 
immediately instituted a detailed in- 
quiry into the activities of these radio 
amateurs; as soon as authoritative re- 
ports are received of their services “in 
the alleviation of human suffering or in 
the saving of human life,” they will be 
presented for consideration to the com- 
mittee of awards of the Poputar RADIO 
MEDAL FOR CONSPICUOUS SERVICE. 

* x 


On page 700 of this number of Poru- 
LAR Rapio the new department ‘The 
Beginner In Radio” makes its first ap- 
pearance. 

* x 

THIS new department, which has 
grown out of the expressed needs of 
those of our readers who are just enter- 
ing the magic realms of radio, is con- 
ducted by Mr. Armstrong Perry, who 
is well and affectionately known to 
many thousands of boys and young men 
throughout the country, as the ex- 
pert in charge of the radio activities 
of the Boy Scouts of America for many 


years, 
* xk 


THERE are probably only a few of our 
readers who did not listen in on the 
broadcast reports of the Dempsey-Tun- 
ney fight on the evening of September 
23; the able commentator who officiated 


before the microphone on that memor- - 


able occasion was America’s most popu- 
lar ringside reporter, J. Andrew White, 
whose contributions to PopuLar RADIO 
appear so frequently that he is regarded 
as a member of the PopuLar RADIO 
family. 


As a broadcast program feature, a 
ringside report of a world’s heavy- 


_ weight championship prize fight is, by 


all reports, the most popular and con- 
sequently the most stimulating and 
beneficial to the radio industry. 


* X 


THOUSANDS of receiving sets and a 
vast number of partS are bought im- 
mediately before an event of this kind; 
even those who profess no interest in 
the standard radio programs justify 
their purchases of receivers by their 
desire to listen in on events of special 
moment to them—ranging from Presi- 
dential conventions to boxing bouts, 
from college fraternity dinners to stock 
market reports. 


k * 


“STREETCROWDS WERE SMALL” states 
the headline on a New York daily on the 
morning after the Dempsey-Tunney 
fight. And the obvious explanation fol- 
lowed; everyone stayed at home to 
listen in on J. Andrew White’s broadcast 
reports! 

* * 

To what extent a professional prize 
fight is a “sporting event?” may be a 
matter of opinion. But there is no 
question about its value to radio. It 
is hot stuff! 

* * 

COMMANDER Stanford C. Hooper, 
who contributes the article, ‘Radio 
Transmits Weather Maps to Ships” on 
page 655 of this issue, is on duty with 
the Bureau of Engineering of the Navy, 
and is regarded as one of the foremost 
radio engineers in the country. He 
participated in the experiments with the 
Jenkins apparatus, and thus obtained 
his information at first hand. 


ba k 


THE September issue of POPULAR 
Rapiro had been on the newsstands less 
than twenty-four hours when the first 
of the letters submitted in the prize con- 
test for the best answer to the question 
“How can radio broadcast programs be 
improved?” arrived at the editorial 
office? | 

k * 

THe last line on page 660 should 
read ‘‘(Continued on page 676),” instead 
of 673. Unfortunately, a part of this 
issue was printed before the error was 


discovered. 
* xk 


THE prize-winning letter will be pub- 
lished in this magazine as soon as the 
judges have come to a decision after the 
close of the contest. 


Editor, Poputar RADIO 
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From a photograph made especially for POPULAR RADIO 
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The Wonderful Wọrk That Is Being 
Done by Popurar RaDio 


“For several years I have strongly felt that the American public’s enjoyment of 
radio could be greatly increased by an appreciation of the wonderful actions taking 
place in their receiving sets. It is not to be expected that this appreciation can be 
attained by reading the treatises of radio authorities, written for trained engineers; 


in supplying this pea the BONA FIDE radio magazine finds its task. ` I 


feel that Poruwar Rapio is doing a wonderful work in this field; dependable 
articles, written in attractive style, are nearly always found between the covers of 
the magazine. There are radio magazines which publish material much more 
lurid than dependable but such comment cannot be made of yours. May you 
continue to have success!” , 
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Are There “Ether Waves” 


After All? 


The idea that the ether is real is hard to kill. In July, 1922, when 
the late Dr. Charles P. Steinmetz published in Popunar Rapiro his 
famous article “There Are No Ether Waves,” many distinguished 
scientists rushed to the defence of the threatened ether theory. 
Arguments raged for months; Poputar Rapio published many of 
them. And at that very time—although the editors of this magazine 
did not then know it—there were going on quietly at the Case School 
of Applied Science in Cleveland, Ohio, the preliminaries of some 
experiments destined to produce four years later the nearest approach 
to a direct experimental proof of the existence of the ether that 


Y a research continuing, with inter- 
vals, for a quarter of a century 
and marked, especially in the last three 
years, by a care and labor seldom ex- 
pended even on scientific work, Profes- 
sor Dayton C. Miller believes that he 
has detected a measurable motion of the 
ether relative to the earth—usually 
designated as the “ether drift.” 

If the ether can move, or if it can 
stand still while we move through it, it 
is obvious that the ether must be real. 

Ether waves must exist after all. 

It is admitted nowadays that our 
theories of radio waves, of light, of X- 
rays and of other forms of ether waves 
are in very unsatisfactory condition. 
We really know nothing whatsoever of 
what radio waves are; the “wave” idea 
is merely a convenient theory. It may 
be true; it may be untrue. No one can 
say which. Professor Gilbert N. Lewis, 
of the University of California, has even 
suggested that light is not really 


“emitted” by one body, like a flame, | 


science has yet. secured. 
By E. E. FREE, Ph.D. 


and “received” by another body, like 
our eye; both emission and reception 
may be, he thinks, parts of the same 
event. It is not that you see a light 
because a flame is lit. It is just as true 
to say that the flame burns because your 
eye has seen it. 

The same ideas would apply to radio. 
Instead of a wave ‘going out from a 
transmitting antenna because it was 
energized by moving electrons, Profes- 
sor Lewis’s theory would imagine that 
the wave went out because a receiver 
had received it. This sounds, it must be 
admitted, like utter nonsense, and I 
fear I am doing Professor Lewis’s ideas 
some injustice by giving them merely 
this brief and inadequate description. 
They involve, for their proper compre- 
hension, a complete revision of all our 
ordinary ideas of time and space. Past 
and future become interchangeable 
terms. A radio receiver does the trans- 
mitting Just as much as the transmitter 
does. Which is cause and which effect 
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becomes very difficult to discover, per- 
haps impossible. 

It is unnecessary to pursue these ideas 
farther into the rarefied air of philosoph- 
ical discussion. The point is that all 
our theories of radiation are now in 
difficulties. No one knows quite what to 
believe. It would be satisfying if we 
could return to the old and simple ether 
theory, which still persists in our lan- 
guage when we talk about “ether 
waves,” but which, since Einstein and 
Steinmetz, many scientific men have 
come to doubt. 

Professor Miller’s experiments do 
not quite permit us to return to the old 
carefree days when the ether was 
thought of as a simple, weightless sub- 
stance filling all space as a great motion- 
less ocean and through which the earth 
and the sun moved along as fish move 
in the sea. 

This theory of a quiescent ether is 
gone, perhaps forever. 

But Einstein’s theory of relativity 
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resulted, as Dr. Steinmetz pointed out 
in 1922, not merely in disposing of the 
idea of a motionless ether; it disposed of 
the ether altogether. We had to call 
our familiar waves something else; just 
what Dr. Einstein did not tell us. Space 
was merely space; traversed, once in a 
while, by a radio impulse or by a wave 
of light. What carried’ this light or 
radio remained—and still remains— 
quite unexplained. 

` Under these circumstances it is 
natural that Professor Miller’s apparent 
detection of a real and tangible ether 
has attracted enormous attention in the 
scientific world. Since his preliminary 
announcements some months ago, as 
noted in PopuLar Ranio at the time, he 
has been traveling among the scientific 
centers of Europe, describing his results 
to the experts there and submitting both 


his data and conclusions to the severest 


criticism. 

Such criticism has not been lacking. 
It is admitted by no less an authority 
than Dr. Einstein himself that if Profes- 
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Case School 


sor Miller’s results are correct the 
Theory of Relativity will need severe 
correction; if, indeed, it will not have to 
be abandoned entirely. So many scien- 
tists have accepted this theory, it has 


been the basis of so many subsidiary 


theories and of so much detailed experi- 
mentation, that science cannot be 
expected to give it up willingly or even 
to modify it without a struggle. Never- 
theless, no one has been able to adduce a 
convincing case against Professor Mil- 


ler’s facts. On the face of his data, he ~ 


seems to have got a grip on the ether. 
Other experts have said that they believe 
he must be wrong, but no one has been 
able to point ut just how he is wrong. 

His experiments are really refinements 
and continuations of the famous Michel- 
son-Morley experiment, carried out at 
Cleveland in 1887 and which was one of 
the chief facts used by Einstein in elabo- 
rating his theory of relativity. This 
experiment was designed to detect the 
ether by measuring the:speed of light in 


the direction in which the earth was. 
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moving as compared with the speed of 
light in the reverse direction. 

It is obviously easier to swim with the 
current of a river than against this cur- 
rent. The down-stream swimmer will 
go faster. 

A light ray may be thought of—if one 
believes in the ether—as swimming in 
the ether. The earth is in continual 
motion around the sun, as well as in 
continual rotation about its axis. Thus 
any particular place on the earth, such 
as the city of Cleveland, is moving 
through the ether in a spiral path com- 
posed of these two motions of the earth. 
Or, to put it conversely, the ether is 
streaming through Cleveland in a direc- 
tion which varies from hour to hour, as 
the earth, with Cleveland on it, turns 
and flies. The ether is thought of, of 
course, as moving through the mass of 
the earth and the solid bodies of Cleve- 
land and its inhabitants, just as though 
these were not there. | 

The Michelson-Morley experiment 
consisted in testing the speed of light in 


i 


Here 100,000 Ether Tests Were Made 


This entire apparatus revolves slowly, being floated on liquid quicksilver. Dr. 

Miller, whose portrait is at the left, and his assistants, walked slowly around with 

the apparatus, like sailors around a capstan; meanwhile they observed, through the 

telescope, the changes of interference fringes visible therein. The final series of 

tests included more than 100,000 such measurements. The quicksilver is contained 
in the flat pan mounted on the concrete piers. 
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Where Dr. Miller’s Ether-Test Apparatus Was Set Up 


On the grassy, pine-dotted plateau on top of Mt. Wilson, far above the cily of Pasadena, in 


California, Dr. Miller erected his revolving apparatus inside this small tent house. 


Here 


have been made the recent measurements indicating that the solar system is falling rapidly 
through space and that ether waves perhaps do exist after all. One of the great domes housing 
the telescopes of Mt. Wilson Observatory is visible at the right of the photograph. 


a direction with the ether stream and in | 


the opposite direction, against the 
stream. A difference should have been 
found; not a great difference, for the 
speed of light is vast as compared with 
the known speeds of the earth, but 
nevertheless a measurable difference. 
It was not found. Light proved to have 
the same speed in both directions, at 
least within the limit of error of the 
experiment and so far as the speed of the 
earth in its orbit was concerned. On 
n failure the Einstein theory was 
uilt. 

Shortly after this experiment was 
completed Professor Michelson removed 
to the University of Chicago. Profes- 
sor Morley, staying on at Cleveland, 
brought Dr. Miller into the matter. 
They repeated the famous experiment, 
with variations and on a hill-top instead 


of in the basement laboratory formerly 
used. The result was the same. Never- 
theless, the two'’'scientists were not 


- satisfied. They wished to repeat it 


again, with still greater refinements. 
Professor Morley died, but Dr. Miller 
‘kept up the work. In 1921 he carried 
apparatus to Mt. Wilson, in California, 
and made new tests there. These were 
still inconclusive. In 1922 and 1923 
experiments were continued at Cleve- 
land. Finally, in 1924, 1925 and 1926, 
other sets of tests were made at Mt. 
Wilson, the tests which now have set 
the scientific world so much agog. 
These tests are perhaps the most 
laborious and fatiguing of all scientific 
experimentation. The apparatus con- 
sists of a series of mirrors, lenses and 
other optical parts mounted on a heavy, 
‘disk-like base which floats in liquid 


- slowly. 


mercury. This entire apparatus is set’ 


to revolving in its mercury ocean, like 
a spinning top although much more 
An observing telescope pro- 
trudes from one side of the float. The 


observer must follow this telescope as ` 


it slowly moves away from him, with 
his eye continually glued to a quarter- 
inch eye-hole, but without touching the 
telescope or any part of the apparatus 
with so much as an eyelash. _ 

One turn of the floating table requires 
about one minute. Within this minute 
the observer must make sixteen observa- 
tions through his telescope, one each 
time that. a ‘nearby ticker gives the 
signal. The. readings are called off 
vocally and are set down by an assistant. 
All that the observer has to do is to 
walk and look, like a horse on a tread- 

(Continued on page 706) 
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q This is the first of the series of four articles to follow “How to Build the New LC-27 - 
Receiver” which appeared in Porutar Rapiro last month— l 
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Senior Power Fack 1O Volt AC Supply 


IF 


HOW THE UNITS ARE INSTALLED 


Figure 1: This picture-diagram shows the LC-27 receiver connected up to the “A,” “B” 

and “C”? power and to the antenna, ground and loudspeaker. The input to the “A” sup- 

ply and the Senior Power-pack are connected in shunt to the 110-volt alternating current 
supply lines so that no batieries are required. 


HOW TO BUILD THE 


LC-SENIOR POWER-PACK 


This new unit which supplies power for the whole set was especially designed for use with the LC-27 

receiver; it may, however, be used with Any Tyrpeg or RecrIvinG SET, provided that a UX-210 tube 

is used in the last stage of amplification. Any set so equipped will be capable of delivering broad- 

cast programs with the full volume of anorchestra ‘and with a tone quality that is actually compar- 
. able with that of the orchestra itself. 


By LAURENCE M. COCKADAY 


The list of parts given here includes the exact instruments used in the unit from which these specifications were made up. The expe- 
rienced amateur, however, will be able to pick out other reliable makes of instruments which have been approved by PoputarR RADIO 
which may be used with good results. But we recommend that the novice follow the list, as the diagrams in this article will tell him 
exactly where to bore the holes and exactly where to place the connections. If instruments other than the ones listed are used, the only 
change that will be necessary will be the use of different spacings for the holes that are drilled in the sub-base for mounting the instru- 
ments. To any reader who has difficulty in oblaining any of the parts which are necessary in making up these model receivers and 
power units, PopuLAR Rapio Service Bureau, 627 West 43rd Street, New York City, will gladly assist in seeing that his require- 
ments are promptly supplied. 


Cost or Parts (not including cable connector): Not more than $64.50 
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Here Are tHE Parts Tuar WERE 
USED IN THE LABORATORY 
Mopet or THis Unit— 


A—Brach Controlit; 

B—AmerTran transformer, PF-52; 

C—Any approved type UX-socket (Ben- 
jamin socket illustrated); ` 

D and E—AmerChokes, No. 854; 

r6, r7, FS, F9, F10, F11 and F12—Any 
approved binding posts (Eby bind- 
ing posts illustrated); 

G—Dubilicr paper filter condenser, No. 
903, 2 mfds., 600-volt AC operation, 
or Tobe condenser, Acracon or Pre- 
cision condensers with same char- 
acteristics; 

H—Dubilict paper filter condenser, No. 
902, 2 mfds.; 400-volt AC operation, 
or Tobe, Acracon and Precision con- 
denscrs with same characteristics; 

I—Dubilicr paper filter condenser, No. 
902, 4 mfds., 400-volt AC operation, 
or Tobe, Acracon or Precision con- 
densers with same characteristics; 

J—AmerTran resistor, No. 400; 

K—Any approved high-current variable 
resistance to dissipate 5 watts, 2000 


ohms. (Centralab resistance illus.) 


L—Bakelite binding-post strip, 314 inches 
by 15 inches by 14-inch; 

M—Brass mounting strip; 

N—Hardwood baseboard, 834 inches by 
15 inches by 54-inch; 

Belden power cable connector assembly; 

One sət of full-size blueprints for LC- 
Senior Power-pack. 
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A VIEW OF THE POWER-PACK FROM ABOVE 
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FiaurE 2: The relative position of all the parts that are mounted 
on the baseboard and the connection panel; the parts are designated 
with letters that correspond with the list of parts and with those given 


ter 


HIS power unit for the LC-27 


-~ Receiver has been designed, with ` 


the same care and foresight that were 
used in planning the receiver itself, to 


THE “A” AND “B” POWER-PACKS, INSTALLED IN 
THE CORBETT CONSOLE 
Figure 3: At the left, at A, is shown the “A” power-pack; the LC- 


Senior Power-pack is shown at B. The receiver itself is located in 
` the top of the cabinet and is accessible when the desk lid is let down. 


in the text. 


fill certain definite requirements—to 
supply adequate power to the set with- 
out the use of batteries of any sort and 
to furnish, in combination with the 
receiver, the best obtainable quality of 
reproduction with a volume great 
enough to fill a hall or auditorium when 
used with a suitable loudspeaker. 

- The volume, supplied by the unit, 
may be cut down to a mere whisper by 
means of the volume control in the set. 
But there is an abundance of reserve 
power ready to be- delivered at any 
time in clear, undistorted tones. For 
this reason it should be especially useful 
to schools and other institutions as 
well as'in homes where great ampli- 
fication with fine tone quality is essen- 
tial. 

This power unit supplies the “A,” 
“B” and “C” voltages for the 210 tube 
in the last stage of audio-frequency am- 
plification. It furnishes, for.the “B” 
supply, over 400 volts to this tube and 
90 volts to the RF amplifier tubes and 
tke first stage of audio as well as 45 
volts to the detector plate circuit. The 
“C” supply is variable from 20 to 35 
volts; besides this the unit supplies 
71% volts for the filament of the UX-210 
power tube. 


How to Construct the Unit 


After all the instruments and mate- 
rials for building the power-pack have 
been procured, the baseboard, N, should 
be cut to the correct size, as shown in 
Figure 4. It should be smoothed with 
sandpaper and given a coat of stain and 
shellac. 

Next, the small panel, L, upon which 
are to be mounted the binding posts and 
the “C” battery control, K, should be 
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THE WORKING DRAWING FOR CONSTRUCTION 
_ Figure 4: In this drawing all of the paris are shown in their exact positions; these are 


given from center to center for all of the instruments. 


If these dimensions are followed 


the home-constructed unit should be exactly like the original model built in the laboratory. 


v 


prepared, as shown in Figure 7. When 
all the holes are drilled, the seven bind- 
ing posts should be mounted and the 
' variable resistance, K, should be fas- 
tened to the panel, as shown in Figures 
2,4and5. The panel, L, may then be 
fastened on one of the long sides of the 
baseboard, N, by means of three screws, 
as shown in Figure 1. These screws are 
inserted through the three holes in the 
panel into the edge of the baseboard, N. 
They should be strong wood screws. 

Next, mount the control relay, A, by 
means of two screws. The metal cover 
of the relay will first have to be removed 
and then the screws put in place and 
screwed down on to the baseboard, N; 
after this the metal cover may be re- 
placed. This should be mounted in the 
position indicated in Figure 4. 

Mount the transformer, B, by means 
of four strong wood screws to the base- 
board, N, and mount the two choke 
coils, D and E, in the same way. The 
positions for these instruments are also 
given in Figure 4. 

Mount the tube socket, C, and the re- 


sistor, J, as shown in the same diagram. 

Next, prepare the brass mounting 
strip according to the dimensions given 
in Figure 6 and fasten down the three 
filter condensers, G, H and I, as shown 
in Figure 4. Be sure that they are 
mounted in the exact positions shown in 
this drawing with the terminals turned 
in exactly the same position. Also be 
sure that the brass connection strip 


' does not touch any of the terminals. A 


small strip of cardboard laid underneath 
the brass strip on top of the condensers 
will serve to hold them snug when the 
four screws are tightened down to the 
baseboard. : 

This completes the construction work 
and the pack is now ready to be wired. 


How to Wire the Unit 


The mechanical and electrical design 
of this device have been worked out 
with extreme care through months of 
experiment and test. The whole unit is 
self-shielding; and it is due to this as 
well as to the electrical design of the 
circuit that no hum is produced in the 


‘numbers and the colors of the le 


receiving set to which it is attached. 

It is recommended that all wiring be 
done with an insulated, solid, round 
bus-wire.* 

In wiring up refer constantly to the 
picture wiring diagram in Figure 3. 
Notice that the cases of the transformers 
and the chokes are connected together 
and grounded on the negative side of the 
direct-current voltage, which is obtained 


through the rectifier. This is an aid in 
shielding the output of the set from 
stray electrostatic fields. =! 

Start the wiring by preparing the 


transformer lengoh in the correctjlengths, 


nized by referring to the small diagram 
given in Figure 7 “which gives t @ proper 


Then, wire up the leads to the socket 
and the resistance, the condenser bank, 
the chokes and the binding posts. Be 
sure that none of the leads touch each 


*“The type of bus wire used in all the experi- 
mental models of this unit was ‘‘Celatsite.” 
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THE PICTURE WIRING DIAGRAM 


Fiaure 5: The instruments are drawn in their relative positions; the wiring is shown in 
heavy white lines. Notice that the input plug from the transformer, B, is inserted into the 
proper socket on the rel 


ay, A, and the 110-volts 60 cycles should be connected to the input 
wire to the relay which is marked “To Line.” 


Blue Prints for the LC-27 Senior Power-pack . 


For the benefit of the experimental set builder who may prefer to assemble the LC-Senior Power-pack from larger diagrams than can 
be. reproduced within the limited space of these magazine pages, a set of simplified blue} prints in actual size have been prepared. 
This set includes (1) the working drawing for construction; (2) the picture wiring diagram, and the complete list of paris used in the 
4 laboratory model. If this set of blue prints cannot be obtained from your dealer, it 
$1.00 sent to the PoputaR Ranpio Service BUREAU, 627 


will be furnished upon receipt of a remittance of 
West 48rd Street, New York City. 


THE BRASS MOUNTING STRIP AND THE PANEL 


-Fiaure 6: These drawings give the sizes for the strip with the drill holes located in proper 
position as well as the size and drilling specifications for the panel, upon which are mounted 
the binding posts and the grid bias resistance. 
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other when they are made with the 
“Celatsite” wiring. They should be 
spaced about 14 of an inch wherever 
necessary. The input lead to the trans- 
former, B, which ordinarily would go 
to the alternating current should be 
shortened and plugged in on the relay, 
A, in the socket marked “B Batt. 
Substitute.” 

This completes the wiring and the 
power unit is ready to be installed. 


How to Install the Power-pack with 
the LC-27 Receiver 


When the LC-27 Receiver, which was 
described in the October, 1926, issue of 
PorputaR Rapio is used without bat- 
teries, it is recommended that an “A” 
power-pack of similar characteristics to 
the Davy “A” power-pack be em- 
ployed. This pack, which is designated 
as A in Figure 3, should ke installed in 
the lower part of the console along with 
the LC-Senior Power-pack, which is 
shown at B in this same plotocraph. 

The set itself is located in the upper 
part of the cabinet and it is accessible 
when the front door is let down in nor- 
mal operating position. 

The Belden power cable connector 
assembly may be used to run from the 
set to the “A” and “B” power units. A 
hole should be bored through the 
horizontal compartment that separates 
the set and the power packs somewhere 
along the back of the cabinet. The 
exact connections for all the wires is 
shown clearly in Figure 1. The cable 
itself contains wires of the correct 
lengths at one end to fasten directly to 
the binding posts on the back of the set 
and as they are all marked with tracers 
of different colors, it will be an easy 
matter to find the proper wire at the 
bottom end of the cable for connection 
to the “A” power-pack and the “B” 
power-pack. 

The two wires marked “two line” in 
Figure 5 should ke connected in parallel 
with the two wires coming from the “A?” 
supply unit and they should be con- 
nected to the 24-foot length of wire 
equipped with a plug that comes with 
the Belden cal.le assembly. The other 
loose wire that comes with the cable 
assembly should run from the positive 
“A” post on the “A” power pack over 
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HOW THE TRANSFORMER LEADS 
ARE DESIGNATED 


Figure 7: This small drawing gives the 

correct information for wiring up the leads 

from the transformer, B, to the various other 

parts of the circuit. The leads are desig- 

nated by color as well as by number in both 
of these drawings. 


to the middle post on the relay, A, as 
shown in Figure 1. 

If the set is to be used with an an- 
tenna, it should be connected as shown 
in heavy black lines in Figure 1. If 
added selectivity is required, this wire 
may be connected to the second post, as 
indicated by the dotted lines. The 
ground connection is also shown in this 
same pictorial diagram. If, however, the 
set is to be used without an antenna, 
the ground should be connected to the 
end binding post that is ordinarily used 
for the antenna. 

The loudspeaker should be inserted in 
the jack on the front of the panel of 
the set. 

The set is now ready for operation. 


How to Operate the Set With 
the Power Units 


First of all, place two UX-201-a tubes 
in the first and second sockets in the 
receiver. Then, place a UX-200-a tube 
in the third socket with a UX-201-a 
tube in the fourth socket and a UX-210 
tube in the fifth socket. Then, insert a 
UX-216-b tube in the power-pack 
socket, C. Be sure that the pins on the 
tubes are pointed in the direction of the 
arrows on the sockets. 
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Next, set the middle switch on the 
Davy “A” power-pack on the middle 
section marked “medium.” Tlen, turn 
the battery switch on the receiver to the 

n” position, which should he main- 
tained at all times. The “on” and 
“off” switch on the Davy “A” power 
unit should always be used to control 
the set. Then, turn the power switch on 
the transformer, B, to “No. 1”, which 
also should be maintained at all times. 
Place the “C” resistance control, K, 
in mid-position. 

Then, insert the 110-volt AC supply 
plug in a lamp socket. and the set is 
ready to be turned on. 

Next, flip up the switch on the Davy 
“A” power-pack to the “on” position 
and adjust the rheostat, which is the top 
knob on the Davy “A” power-pack 
until the tubes light to the correct bril- 
liancy. Then, tune in a station as out- 
lined in the article in the October issue. 
When a signal is tuned in very loud, 
adjust the “C” battery resistance, K, 
until the best tone quality is obtained. 
When this is done, the set is ready for 
constant use and will need no further 
care. 

The operator is again cautioned to 
only use the “on” and “off” switch on 
the Davy “A” power-pack; the “on” 
and “off”? switch on the set should be 
always left in an “on” position and 
never turned off when used with the 
Davy “A” power-pack. The switch on 
the Davy unit is clearly marked “on” 
and “off” and it will control the whole 
set including the “A”, “B” and “C” 
batteries. 

The volume from the receiver may 
be controlled to just the right amount 
by the volume control resistance, S, 
as told in the article in the October, 
1926, issue. 

If an “A” battery is to be used with 
the set, it may be connected exactly as 
shown in Figure 1 in place of the “A” 
power-pack except, of course, that there 
will be no wires running from it to 
the 110-volt alternating-current supply. 
When a storage ‘‘A” battery is used, the 
“on” and “off” switch on the set should 
be used to turn the complete combina- 
tion “on” and “off.” This is accom- 
plished in both cases by means of the 
relay, A. 


How to Build the LC-Intermediate Power-pack 


In the coming issue of this magazine—for December—will be published the 
complete constructional details of this new product of the PopuLAR Rapto 
LABORATORY, including instructions for installing and for operating the 
LC-27 Receiver (described in the October issue) with the LC-Intermediate 


Power-pack, without the use of batteries. 
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HOW A WAVE IS PROPAGATED 
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Just as in radio, a water wave is propagated from a central point and proceeds outward 
in widening circles—here, through the water, in radio, through the ether. The small water 
waves in. this pool were propagated by throwing a stone into the water; notice how the 
circles increase in diameter as they proceed away from the point of propagation. One 
“wavelength” is the distance from the peak of one wave to the peak of the next adjacent 


wave; this applies to radio waves also. 


WAVES and WAVELENGTHS 


ARTICLE No. 1 


This is the first of a new and significant series of articles by this 
eminent British physicist. In this installment Sir Oliver begins with a 
simple description of waves and wavelengths; in the following articles 
he will treat of the conversion of radio waves into electrical impulses 
in tuning circuits, or electrical resonance and its analogy to mechani- 
cal or sound resonance, and finally he will describe the new method of 
tuning as embodied in the new “N” circuit, with which he has long 


been experimenting. 


By SIR OLIVER LODGE, F.R.S., D.Sc., LL.D. 


AVES and the vibrations which 

give rise to them, and by which 

we are enabled to perceive them, con- 

tribute a great deal to our knowledge of 
the world and of the universe. 

It is through waves of light that we 
gain a knowledge of the stars, even of 
their chemical composition and veloci- 
ties, and of the existence of other worlds 
inspace. Without the information thus 
acquired our universe would shrink to 
the small planet which we occupy. 

It is through waves of sound also that 


we are able to communicate with each 


other, and to hear events which are 


occurring at a distance. 

Without these two sources of infor- 
mation we should be limited to what we 
could touch and smell and taste. But 
touch, with all that appertains to it, is a 
mechanical sense located in our muscles, 
as well as in the skin. It is through this 
muscular and tactile sense that we be- 
come aware of matter and of motion; 
whereas taste and smell appear to be 
chemical senses and to be brought into 


activity by actual particles of matter 
given off by odoriferous bodies—the 
particles being received by the nose, or 
dissolved in juices of the mouth. The 
two main senses of man are dependent 
on waves or tremors, that is, on vibra- 
tions of some kind. 

But now we have to consider in what 
sense the term “wave” can be applied to 
sound or to light. 

The term “wave” was originally used, 
no doubt, to signify the traveling humps 
on the sea and the ripples on smaller 
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pieces of water. And it was by no means 
obvious—it had to be discovered—that 
there was any analogy between them and 
the apparently quite distinct phenom- 
ena of sound and light. As a matter of 
fact the waves are different; and it is 
chiefly because they can all be repre- 
sented by the same mathematical equa- 
. tion that the same term is applicable to 
such very different phenomena. 

Ask a mathematician what he under- 
stands by a wave, and he will probably 


reply 


dy =v dy" 
dt dx’ 


And if asked to put this into words 
he would say—something periodic both 
in space and time, traveling in the direc- 
tion x with the velocity v. 

Let us illustrate this. | 

By “periodic” is meant repetition at 
regular intervals. A row of railings is 
periodic in space, if the railings are all 
exactly alike. The swing of a pendulum 
is periodic in time. And if you had a 
row of pendulums swinging in regular 
succession, not all swinging together, but 


started one after the other, the arrange- 
ment would be periodic in both space 
and time. And if you watched the pen- 
dulumbobs you woud see a wave form 
running along them, coming in appar- 
ently at one end and going out at the 
other. There is no real progressive 
motion of anything material; but there 
is a form which progresses. 
One might take another analogy: 


The turns of a corkscrew are periodic 
in space. If you make it revolve it is 


periodic in time too; and accordingly you 


sec the waves advancing. 


So it is on the open sea. The wave 
advances, but the particles do not. The 
particles heave up and down. But be- 
cause they do it in regular and periodic 
order, the result is an apparent progres- 
sion, which anyone can see by throwing 
a pebble into a pond. Near the shore the 
waves get more complicated. The bot- 
tom part is held back by the beach, the 
top part travels forward, and the wave 
topples over and breaks upon the shore. 
These also are popularly called waves, 
but they are more complicated than true 
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A FREQUENCY CHART THAT SHOWS MANY 
TYPES OF WAVES 
This chart gives the frequencies of waves that lie between the extremely 
short gamma rays of radium and the relatively long waves that are used 
for radio communication. 
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waves. They are breaking waves, and 
represent absorption or destruction of 
the wave motion, and its conversion 
into the irregular vibration which ap- 
peals to our senses as heat; though in- 
deed the heat thus generated hardly 
raises the temperature of the water 
appreciably unless the waves are exceed- 
ingly violent. Nevertheless that is the 
way we get heat from the sun. The 
energy does not come to us as heat. It 
comes to us as a form of wave motion, 
and only when absorbed or quenched by 
matter does it turn into what we speak 
of as radiant heat. It is those waves 
which keep the earth warm, and make 
vegetation, and life generally, possible. 

Waves are often generated by the mo- 
lecular agitation we call heat; and they 
excite the same kind of agitation when 
they are received and quenched. Hold- 
ing the hand or face in front of the fire is 
a sufficient example of that process. So 
it is if you stand in the blazing sunshine. 
The sun is at a terrifically high tem- 
perature and consequently emits very 
intense waves with prodigious rapidity. 

Waves of sound also turn into heat 
when they are absorbed. But if either of 
these two classes of waves falls upon ap- 
propriate receiving organs, they excite 
the nerves with which those organs are 
supplied, and thereby give us the sense 
of sound or of light. How they do this is 
partly understood and partly still mys- 
terious. The translation of a tremor into 
a sensation has to be interpreted, as far 
as it can be interpreted at present, by 
the science of psychology. 

The eye and the ear only respond to & 
certain range of tremor. They will not 
respond to vibrations which are too 
slow, nor again to those which are too 
quick. The ear has the greater range of 
the two. 

The range of the eye is extremely 
limited: the most rapid vibrations which 
the eye can perceive are only twice as 
quick as the slowest which it can per- 
ceive. The slowest excite the sensation 
that we call red, the most rapid excite 
the sensation that we call violet. But 
beyond the violet there is an immense 
range of ultra-violet, right away up to 
the X-rays and, even higher than those, 
the gamma-rays of radium, thousands 
of times more rapid than anything that 
can affect the eye. Fortunately, how- 
ever, they are able to affect certain 
chemicals and therefore they may be 
photographed. Below the red again 
there is a great range, which is called 
infra-red; and much slower than that, 
the waves which are used in radio. 
These can neither be seen nor photo- 
graphed; we require special instruments 
for their detection. They are big things 
and require a big collecting apparatus, 
well known as “the antenna;” and that 
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as to be associated with either a 
dherer, or a crystal detector or a 
acuum tube, which has the property of 
xtifying them and enabling them to 
woduce low-frequency electric or mag- 
atic effects, so that they can deflect a 
alvanometer or be heard in a telephone. 
; So far we have dealt with the analogy 
stween the different forms of wave. 
Je must now say a word about their 
ferences,’ 

Waves of the sea and ripples occur 
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From a drawing made by Arthur Merrick for POPULAR RADIO 


IF WE COULD SEE RADIO WAVES 


> They would look something like the ghostly outlines shown in this picture. The wares 
| a stari from the antenna and expand in ever enlarging circles. T'he white lines show a cross- . 
section view of the wave motion of radio waves in the ether. 


only on the surface of a liquid. They are 
a special though a peculiarly familiar 
type of wave.- . 

_ Waves of sound are not really appre- 
ciable as waves at all. They consist of 
compressions and rarefactions of the air, 
periodic variations of pressure, such as 
might cause vibrations in a drum-skin or 
any other flexible instrument susceptible 
to rapid changes of pressure. Such a 
drum-skin is provided in the ear, and, by 
what we must call ingenious mechanism, 
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is transmuted into forcible though min- 
ute vibrations which can affect the end- 
ings of the auditory nerve immersed in 
nutritive fluid. Without air- there 
would be no sound. The waves are con- 
veyed by matter; and the ear is specially 
contrived to pick up these vibrations 
from a gaseous medium. Sound can be 
transmitted by solids and liquids also, 
but always by some form of matter. 
In that it differs entirely from light. 
(Continued on page 672) 
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The Walbert ‘‘Isofarad”’ Koi 
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This receiver is extremely selective and the reproduction is clear and loud. A novel scheme 
is employed for neutralizing the radio-frequency vacuum-lube circuits so that they cannot 
oscillate which gives greater radio-frequency amplification and which is exceptionally stable. 


Popular Radio Circuits 


INSTALLMENT NO. 4 


Tue Parts THAT ARE RECOMMENDED FOR USE IN THIS RECEIVER ARE— 


RFT1, RFT2 and RFT3—Walbert 
shielded RF coils; 

L1 with VC4, L2 with VC5—Walbert 
RF choke Tsodons; 

AFT1—Thordarson impedance trans- 
former; 


AFT2—Thordarson audio-frequency 
transformer; 

VC1 and VC2—Walbert Isofarad tun- 
ing condensers, „type 

VC3—Walbert Iso arad tuning con- 
denser, type B; 

VC6 and 'VC7_Walbert Isodons; 


. 
N 
- + - + 
h| alae 
y} 


BC7AV 


VT1, VT2, VT3, VT4 and VT5—Ben- 
jamin sockets; 

S1, S2, 83 and S4—Walbert lock 
switches; 

C1, C2 and C5—Dubilier bypass con- 
densers, .5 mfd.; 

C3—Dubilier mica condenser, .001 mfd. 

C4—Dubilier mica condenser, .01 mfd. 

R1—Carter rheostat, 10 ohms; 

R2—Carter rheostat, 25 ohms; : 

R3—Brach filament ballast, 4 ampere; 

R4—Electrad grid-leak, .1 megohm; ; 

P1, P2 and P3—Walbert Panelites; 
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Composition panel, 7 inches by %| 
inches ‘by \% -inch, drilled and eri 
graved; 

Composition sub-base, 8 inches by 
inches by -inch, drilled; 

Sub-base brackets (2 required) n 

J and S5—binding posts used here, 

Binding posts, 5 required (includes 
and $5); 

Walbert connecting terminal and tt 
tery cable; 

Walbert ‘“Univernier”’ panenser dish |; : 

(3 required). k 
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The “Dymac Somerlog” Receiver 


This receiver features a method of balancing the plate and grid circuits by means of a 
simple bridge. This provides exceptionally clear reception with a minimum of extraneous 
noises. An additional stage of neutralized radio-frequency amplification may be added, as 
shown above, but the selectivity. that is obtained with two stages, as shown in the circuit 
diagram, is sufficient for ordinary use. The audio amplifier is transformer-coupled. An- 
other good addition to this outfit is recommended by the designer and shown above—a .1 mfd. 
bypass condenser across the “B” battery and a .002 mfd. condenser across the primary 


terminals of the first audio transformer. 


Tue Parts THAT ARE RECOMMENDED FOR USE IN THIS RECEIVER ARE— 


- L1 and L2—Dymac chokes;* 

RFT1, RFT2 and RFT3—Dymac radio- 
frequency coils;* 

Cl and C2—Dymac mica. balancing 
condensers;* 

C3—Dubilier mica condenser, *.006 


mfd.; 

VCl1, VC2 and VC3—Dymac variable 
condensers, .00035 mfd.; 

R1 and R2—Dymac rheostat, 10 ohms; 


GC—Dubilicr mica condenser with 
grid-leak clips, .00025 mfd.; 

GL—Daven resistor, 2 meg.; 

AFT1—Splitdorf audio-frequency trans- 
former, ratio 5 to 1; 

AFT2—Splitdorf audio-frequency trans- 
former, ratio 3 to 1; 

VT1, VT2, VT3, VT4 and VT5—Ben- 
jamin sockets; 

J—consists of binding posts for speaker 


. 
N 
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mounted on binding-post strip; 

11 binding posts; ` 

Composition binding-post strip, 1 inch 
by 21 inches by -inch; 

Composition panel, 7 inches by 22 
inches by %-inch; ` 

Baseboard, 11 inches by 21 inches by 
54-inch; 

Kurz-Kasch dials, zero-100 (3 required.) 


*Contained in the Dymac Somerlog Kit. 
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HOW TO SELECT YOUR 


RADIO 
PARTS 


By 
K. B. HUMPHREY 


Practical pointers for the buyer of 
radio apparatus; how to pick out the ` 
best from the assortment placed be- 


fore you for your choosing 
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HERE are times when a radio 


experimenter would like. to build 


a radio receiver of a certain type, yet 
hesitates because the price of tke parts 
is beyond his means. 

While it is always ketter and safer to 
buy parts of standard make that are 
sold by reliable radio retailers, it is by 
no means possible always to stick to 
the letter of the diagram, as the ques- 
tion of price is often an important factor. 

This article proposes to serve as a 
guide to the builder who wants to buy 
at the very minimum price, and who 
nevertheless wants to feel fairly certain 
that he will obtain satisfactory results 
from his purchases. Standard material 
which is specified in the hook-up may 
often be obtained at a price considerably 
below the list if the bargain sales are 
followed from week to week. 


How to Choose a Coil 


In all of the circuits a particular coil 
is usually specified and a condenser of 
particular size is designated to go with 
it. 

It happens that in the choice of a coil 
there are a great many factors which 
enter in, such as spacing, form, number 
of turns, and the size. When a receiver 
is designed one of the most important 
parts and one that demands probably 
more attention than any other one 


a \ .- 
i i 


detail is the coil. The spacing between 
coils of different shapes and sizes is 
particularly important when any radio- 
frequency amplification is used in the 
set. For this reason it is not desirable 
for the builder to deviate to a great 
extent in regard to the coil,. unless he 
has had considerable experience in 
handling various types of coils. In 
other words, it is not possible to put 
any kind of a coil in just any sort of 
position without running into difficul- 
ties. 


A solenoid has an entirely- different - 


shape of field than a spiderweb coil and 
different methods of spacing must be 
used. In many cases the turns, size, and 
other details, are specified in the draw- 
ings; in such cases the builder may wind 
his own coils. If he can do this, tke 
price is considerably reduced. 


How to Select the Variable 
Condenser 


The size of condenser is always speci- 
fied to go with a given coil and is usually 
.00035 or .0005 microfarads. 

A given coil and condenser always go 
together in order to produce a resonant 
circuit which may be varied over tke 
wavelength band in use for broadcasting. 
Therefore, when a .00035 condenser is 
specified, the buyer must insist on get- 
ting that particular size and none other. 


It happens that there are dozens of 
condensers, a great many good ones, 
which will fill the bill so fas as size goes. 
In some cases the physical dimensions 
of the condenser are specified in a given 
receiver. In such a case the builder will 
kave to find a condenser which is of the 
proper capacity and which will fit into 
the rest of the receiver. Practically any 
standard make of condenser will work as 
well as any other. Those of incorrect 
design are gradually getting fewer and 
fewer, and there is not a great. deal of 
chance of getting one that is entirely 
inoperative. 

Here are a few points which should be 
looked at when buying variable com 
denser: 

First: See that the condenser is built 
strongly enough to resist any buckling or 
bending. It is not necessary to use & 
sledge hammer on it to test it, but it 
should be rugged enough so ‘that it 
does not short with the slightest pressure. 

Second: See that the condenser plates 
do not touch when the shaft is turned. 
The alignment of the plates is a very 


important factor and the spacing should — 


te the same at all positions. 

Third: See that the shaft turns freely 
but that there is no shake in it. 
slightest movement of the shaft should | 
cause it to be rejected because the | 


(Continued on page 692) 
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HOW A MOVING PICTURE OF A MOVING OBJECT IS TRANSMITTED 


A large opaque disc that carries a series of small lenses mounted in a spiral revolves in front 

of the object, the image of which is to be šent through the ether. As this disc revolves, each 

one of the lenses cuts across a thin slice of the object and focuses the light variations on a sensi- : 
tive cell that changes them into variations of electrical current. As each lens crosses the fi; 
object a little lower than the previous one, the whole picture is finally strung out into a series 

of electrical vibrations, so that a whole picture may be transmitted with one revolution of the 

disc. The circle X shows the portion of the object taken in by each lens and the imaginary slot, 

Y, shows the path of the lens over the object. Of course, the illustration above greatly ezag- 

gerates the thickness of the slot, Y , that is taken in by one lens. 


THE “TELEVISOR” 
Bs : 
| On August 9, 1926, the British Postmaster General | 
issued the first transmitting and receiving licenses for 
radio television stations—thus officially recognizing the: 
experiments of John L. Baird, whc has been sending and 
receiving actual moving scenes between London and 


Harrow. The Baird apparaiius used in these tests 
is described in tnis article. 


By ORRIN E. DUNLAP, JR. 


A message from the inventor to the readers of ‘POPULAR RADIO” 


"We are transmit ving from Motograph House on 200 meters, and it is 
possible that our television transmissions are being received by the 
J. S. A. amateurs: they arə auaible as i: rhythmic hum something like the 
sound of an aeroplane. This note changes with every change of scene © 
which is being transmitted, but what will be heard will probably be the 
sound sent out by the face of Captain Hutchinson, our business director, 
who is at present the usual performer before the transmitting Televisor. 
We will be very pleased to hear from anyone who has picked us up on 
your side of the Atlantic; our call sign is 2TV." 


JA K. Bae 


mreennes 


FTER fourteen years of experi- of transmitting pictures of moving television broadcasting station, with 
menting, John L. Baird, a Scottish objects by radio. which he plans to let the public “look- 
inventor and thirty-six year old son of So confident is Baird in his “televisor” in” as well as listen-in. Reports from 
a Presbyterian minister at Helensburgh, that he has recently secured from the London indicate that the televisor will 
near Glasgow, has developed a method British postoffice a license to builda not be offered for public use for at least 
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another year, owing to the fact that the 
British Broadcasting Company’s con- 
cession from the postoffice expires on 
December 31 after which date it is be- 
lieved that the postoffice will operate 
the broadcasting service throughout 
the British Isles. 

The receiving apparatus with which 
Mr. Baird has given several demonstra- 
tions is a box about 3 feet by 2 feet by 
1 foot in size, with a hood projecting 
from one side. /Inside this hood is a 
lens through which the transmitted 
picture appears. It seems likely that 
when the television service is inaugu- 
rated it will operate in conjunction with 
the regular broadcasting of entertain- 
ment and a loudspeaker will be included 
inside the receiving hood. Then if King 
George actuates the microphone it will 
be possible, by watching the lens inside 
the hood, to hear and see him simultane- 
ously. 

In his laboratory in the West End of 
London, Mr. Baird has his guests watch 
the lens covered by a hood in a small 
theatre he has fitted up on the floor be- 


Topical Press, London 


low. One observer who witnessed a 
demonstration said, “His voice and the 
picture of ‘his face came through very 
clearly. The picture was in black and 
white, his lips could be seen enunciating 
each word, and the shadows changed 
with his changing expression.” 

The televisor is designed to transmit 
to the human eye living and moving 
pictures at the instant of their occur- 
rence. Baird explained to one group to 
whom he made a demonstration that his 
problem has not. been only converting 
light into electric waves at the transmit- 
ting end and reconverting the Hertzian 
waves into light at the receiver, but he 
has had to find a way to synchronize the 
converting and reconverting processes 


-and speeding them up so as to give the 


eye the impression that it is seeing an 
entire picture instead of a succession of 
parts. 

“Once the synchronizing and speeding 
up problems have been solved,” said 
Baird, “we can transmit motion pictures 
to any distance that wires or radio will 
carry. We can focus the lens of our 
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transmitter Just as a kodak is focused, 
so that we can send a close-up of a face 
or a distant view. It is all a matter of 
speed and synchronization.” 

The general theory of television is to 
project a picture onto a cell sensitive to 
variations in light. The picture is pro- 
jected in a piecemeal fashion and each 
tiny area into which the picture is 
divided causes the photo-electric cell 
to send out an electric current propor- 
tional to the amount of light in its area. 


Thus the dim parts of the picture are 


represented by a weak current and the 
bright parts by a stronger current. At 
the receiver these currents control a 
source of light which is projected onto 
a screen in exact synchronism with the 
projection of the picture at the broad- 
casting station, and the process is per- 
formed so rapidly that, due to the eye's 
retention of images, the complete pic- 
ture appears simultaneously. 

The Baird system uses only one 
photoelectric cell at the transmitting 
end and he breaks up the picture into 

(Continued on page 668) 


The two ventriloquist’s dolls, James and Bill—“‘the first television stars’’—are held by Mr. 
Baird in front of the microphone and the mechanical eye that sees and hears everything that 


goes on in front of it. 
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` Patent Rights Worth $1, 500, 000 
. Hung on This Page 
The priority of Prof. L. A. H azel- 
tine’s legal claims to his mathe- 
malical exposition of the 
è principle of neutralization 
was largely based upon 
` this notation from his 
laboratory note-book. 


STA UT pe 


rit 


Sets 7 oa 


HOW TO 


Patent Your Radio Invention 


Nore TO EXPERIMENTERS: | File this article for reference! 


The advice given on this and the following pages would have been worth 
millions of dollars to inventors—if they had received it before they made 


the mistakes that prevented them from profiting in full from their labors. 
By EDGAR H. FELIX 


ZN you experience for the first knows little or nothing about radio. deposit vault with worthless oil stock, 
time the thrill of discovery—the He will listen to your plausible story, lapsed insurance pone and other 


realization that you have invented assure you that your invention shows misspent efforts. - 


something, or found a new way of doing considerable promise, and he will en- At least, this is the experience of 
something which you believe has never courage you to seek a patent. There most inventors. Two out of three 
sep accomplished before—you are may be.a number of conferences, a -patent applications are rejected by the .. 
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less than normal if you do not speculate search, the preparation of claims, their Patent Office because they fail to meet | 

how you will spend the fortune which amendment and final acceptance. Then, one or more of its requirements and, 

is to be yours. after a lapse of six anxious months, you of the remaining third, only one out of | 
Your next step is to seek the services may receive a prettily printed docu- a hundred, it is estimated, ultimately 


of a patent lawyer. ment, a letters patent certificate, which yields profit to its inventor. 


Probably the first lawyer you meet ultimately takes its place in your safety Radio enthusiasts are particularly 
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“His Patents Have "Earned $500, 000, 000 ae 
Others Than Himself 


“T have roughly figured up the money which has been paid me as a result 

of my radio inventions; it totals between $800,000 and fo ‚000,000. This 

is not a very good showing, I will admit, considering that my patenis 

have easily earned $500,000,000; however, it is much Ti than some 
-inventors have secured from their work 


“$3.0 000, 000 Sethe in Twenty Years’ 


‘ ji t is rarely. that the complicated patents are as remunerative as the 
simpler ones. Complicated patents, in order to be complete, involve a 
great deal of experimental work’ which is costly, and it is only occasionally 
that a chance experiment will result in a. valuable improvement. . . . 
Regarding the approximation of the returns on my radio devices and 
patents during the last twenty years, I would say that about $3,000,000 
would be a fair estimate, but at that I have spent probably ĝl, 500 ‘000 

in development and patent expenses.’ 
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POPULAR- RADIO 
subject to the patent mania. There are 
so many ways of accomplishing a re- 
sult in radio that an imaginative miad 
is more than likely to hit upon one now 
and then. 

But a fortune is not yours unless your 
idea is entirely new, unless it is useful 


to a great number of people, unless it 


is patentable and unless it performs 
its service in a more convenient, econom- 
ical and efficient manner than other 


existing devices for accomplishing the 


same object. 

As the odds against the winning of 
the successful inventor’s fortune are so 
much against you, it is worth while 
to consider carefully what your chances 
of making money are, before you seek 
a patent upon your idea. Answer 
honestly the following questions: 

1. Does the device perform a service 
so useful that a sufficient number of ` 
people will pay enough for it to 
yield you a substantial profit? 

2. Is the service performed by the 
device a new one, or is it accom- | 

plished by your device much more 
a. efficiently and satis- 
factorily than by other existing 
devices? 

3. Is it sufficiently simple of manu- . 
facture to permit it to be made in 
quantity at a profit? 

4. Does it fill a need sufficiently ob- 
vious .to its prospective users that, 
it can be sold to them without ex- 
cessive advertising and promotion 
cost? 

An affirmative answer to each of these 
questions determines whether it is worth 
while to apply for a patent. A negative 
answer to one or more of these questions 
means that it is unlikely that you will 
ever be repaid for the expense to which 
you have to go to secure a patent. Each 
presents an essential link in the chain 
of success, which cannot be disregarded: 

Let us suppose, for purposes of illus- 
tration, that you have discovered a de- 
vice which automatically keeps all the 
stages of a radio-frequency amplifier 
in resonance, aS you adjust a single. 
controlling tuned circuit. 

Applying the first question, the device 
is certainly useful because it would 
solve the difficult design problems in 
making a single-control receiver. It 
would be useful to a large number of 
people who desire and: would pay for 
efficient, single-control receivers. 

To the second question, you know 
that single-control receivers are already 
in existence. Even though your device 
may be a new one, if it does not do its 
job better than other present day, 
single-control receivers, it will never 
make you rich. It must, therefore, 
possess sufficient merit in these re- 
spects to replace existing means of 
accomplishing this particular purpose. 
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_ Jf-the device is very complicated and , 
difficult to make, the high cost of pro- 
duction will prevent it from being ex- 
tensively applied. This point is brought 
up in the third question. 

The desirability of single-control re- 
ceivers is widely realized and you there-. 
fore may give an affirmative answer on 
the fourth question. 

Assuming that you meet these four 
premises, you must next determine 
whether the device itself is patentable. 
Many conditions must be met to make 
a device patentable and, even if you 
are successful in meeting these condi- 
tions, you have still to go through the 
many steps of enlisting financial aid or 
‘selling your invention to those in a 
position to manufacture and market it. 

The three principal conditions upon 
which the issuance of a patent depends 
are that the device under consideration 
is, first, an invention, a specific, tangible ns a eG 
thing; second, it is a new device; and, ae | 
third, it has utility. He Received $300,000 from the Sale of His 

These conditions are tersely stated Sodion Patents Alone - 
in Section 24 of the Rules of Patent 


“Up until December of last year I was retained by the Connecticut Tele- 


Office, which states: phone & Electric Company and up to that time for a period of approz- 
“A patent may be obtained by any per- imately ten years all patenis secured were assigned to that company. I 

son who has invented or discovered any have no exact information upon the returns which were secured other than 

new or useful art, machine, manufacture afew isolated instances, such as the sale of the sodion patents for $300 000.” 

or composition of matter, or any new and. 

“useful improvement thereof, not known | | 

or used by others in this country or de- THA, 

scribed in any printed publication in this co 


or any foreign - country before his in- 
vention or discovery thereof, or more- 
than two years pior to his appueauon ; 
and not patented in a country foreign to 
the United States on an application filed 
by him or his legal representatives or 
assigns more than twelve months before 
his prion and not in public use or 
on sale in the United States for more than 
two years prior to his application, unless 
the same is proved to have been aban- 
doned, upon payment of the fees required 
by law and other due proceedings had.” 


By “invention” is meant a new arti- 
cle, machine, manufacture or composi- 
tion of matter, or any new and useful 
improvement of an existing device. 

You cannot patent a superior skill 
or high grade artisanship in making 
a thing or a superior material applied . 
to an existing thing or a method of 
enlarging or strengthening or merely 
changing or duplicating a part of an 
accepted article. 

You cannot patent a general prin- 
ciple. 

For instance, you might have been the 
first to conceive the idea that the heat 
of the sun’s rays may be converted di- | ee 
rectly into steam, thus doing away with 1010 Topics, Inc. 


the use of coal. But you could not | i 
obtain a patent on this principle. If, _ So Far He “= Pg $1,500,000 on His 
you, on the other hand, were to invent Radio Inventions 


a novel arrangement of mirrors and Mr. Marius Latour, the French radio expert, despite the large sums that 
reflectors for the purpose, you might he has already received from his radio inventions, has figured extensively 
be able to secure a patent, even though in Aan, the allie Beep Dae a is a l pending in the 

: courts, has long been discussed in radio circles, as it purports to grant - 
HT ane ati of other experimental, Mr. Latour patent rights which are said to control most of the mulli-tube 
sunheated boilers in existence. receivers now in the market. 
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You cannot patent a combination of 
old things in common use, so com- 
bined as to perform their old functions. 

For instance, the man who attempted 
to patent the combination of an eraser 


‘and a pencil, failed to secure a patent, 


beeause this is a combination of old 
things producing an old result. If, on 
the other hand, this combination would 
produce an entirely novel result, such as 
serving as a barometer or as a new food 
for fishes or any useful service not per- 
formed by them separately, he might 
have obtained a patent. ; 


The condition that an invention be - 


new to be patentable is also a specifica- 
tion hedged in by many. precedents. 
In a general way, your device must not 
be used or known prior to your inven- 
tion of it. 

If another has been making and sell- 
ing the device upon which you desire a 
patent, without your knowledge, for 
two years prior to the date you apply 


for your patent; regardless of the date | 


of invention, you are not entitled to 
a patent.. Your. patent may. be upset, 
long after it is actually issued, if it can 
be shown that it has been-manufactured 
or sold in quantity for more than two 
years prior to: your application. 

There is a limitation, however, to the 
rights of prior inventors. It often hap- 
pens that somebody else has thought of 
an idea prior to the time another in- 
ventor conceives it. But, if he did not 
pursue its development with due dili- 
gence, by perfecting the idea and by 
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continuously on the idea. 


taking steps to secure a patent, he 
loses his right to it by abandonment. 
One who would upset your patent must 
show that he did more than merely 
think of your idea-before you did. He 
must have pursued its development 
with due diligence so far.as his circum- 
stances permitted. “Patent law allows 
him two years to take active steps to 
secure a patent. If he has done nothing 
about it in that time, somebody else, 
who did actively pursue it to the patent- 
able stage, is free to obtain patent pro- 
tection. 7 

Suppose you discover a new type of 
vacuum tube, built on entirely new 
principles. As faras your limited funds 


permit, you continue its development — 


in your home laboratory. You may 
work on it for five years and, so long 
as you keep adequate. records of your 
experiments and pursue them with due 
diligence, your right to: secure a patent 


-is firmly established when the idea is 


sufficiently clarified to draw patent 
specifications. ~You are in no sense 


guilty of abandonment, even though 
more than two years passed from the 


time of conception to patent: applica- 
tion, because you worked diligently and 
If another 
inventor, six months before you apply 
for a patent, gets the idea, develops it 
and patents it, you are able to upset 
his patent because you can prove prior 
conception and because it cannot be 
shown that you abandoned the idea. 

If a description of the device is printed 


Just One of His Patents Brought $1,000,000 


That is the amount that Dr. Reginald Fessenden is reported to have 

obiained from the sale of his patent covering the basic principle of hetero- 

dyning. But in the ten years previous io this, Dr. Fessenden, workin 

with a staff of thirty-five men which were supplied by the company whic 

had been formed to exploit his palenis, spent nearly $2,000,000 in 

developing new radio devices. He has probably patented more new radio 
inventions than any other man. 
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in any publication in this-or any for- 
eign country before your discovery of 1t, 
you cannot secure a patent. The ob- 
ject of a patent search, which is made 
before the application is filed by your 
patent attorney, is to verify your pre- 
cedence over other inventors. Patent 
searches are frequently made for a fee 
of ten dollars. Naturally, all existing 
periodicals in all countries of the world 


cannot be examined for this trifling fee. 


All you get for this sum is an examina- 
tion of recent patents under that class- 
ification within which your device falls. 
This uncovers the most likely patents, 
but it does not protect you against ap- 
plications already on file but not yet 
granted. 

Another requirement is that the de- 


_vice shall not have been described in 


publication or book within two years 
prior to the time at which you make 
your application, even though this 
publication is made afler you origin- 
ally invented it. You may have con- 
ceived your idea in 1921; it may take 
you five years to perfect it before you 


_can apply for patent, yet, if a descrip- 


tion of it is published by another in- 


-ventor in 1923, you cannot secure a 


patent in 1926, even though you an- 
tedated the other inventor. 

The third requirement—that of utility 
—is a comparatively simple one and its 
purpose is obvious. For instance, a 
machine for making ruts in a highway 
might ‘be very novel and efficient, but 
it hardly can be considered useful. A 
patent application for any device con- 
trary and dangerous to the public in- 
terest would be thrown out on this 
ground. 

There is much practical advice which 
can be given to inventors. More im- 
portant than anything else is the estab- 
lishment in an unmistakable manner 
of the date of conception. Many an 
inventor has been unjustly denied; the 
fruits of his inventive genius because 
he has not been able to prove that he 
antedated another. You may work for 
fifteen years in your laboratory to bring 
something to perfection but, if you can- 
not prove that you did so, another who 
hit upon your idea and applied for a 
patent a short time before you filed 
your own application may be able to 
upset your claim. The first documen- 
tary and verifiable evidence of invention 
which can be produced is called, in legal 
parlance, ‘‘reduction to practice.” This 
is the first time a description of the de- 
vice and the underlying idea is written 
out in a notebook or an affidavit, in a | 
manner such that the date of the de- 
scription may be established. / 

Professor Louis A. Hazeltine, inven- 
tor of the neutrodyne system of recep- 
tion, when interviewed on the subject 

(Continued on page 690) 
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THE INVENTOR SHOWS HOW A WEATHER MAP IS TRANSMITTED 


The original map is shown fastened upon a rotating cylinder which slowly passes every por- 

tion of the map before a photo-electric cell, which is contained in the metal case at the left of 

the cylinder; this sensitive cell changes the variations in light into electrical pulsations which 
are used lo make and break the key circuit of the transmitter. 


Radio Transmits Weather Maps to Ships 


By COMMANDER STANFORD C. HOOPER, U.S.N. 


T the present time three-quarters 

of an hour is required to broadcast 
the general weather forecast from the 
Arlington radio station every evening. 
As the message is repeated, the total 
actual time required for transmitting 
the forecast is an hour and a half. 

All ships copy the Arlington broad- 
cast weather forecasts for the informa- 
tion and use of navigators,. who- are 
thus enabled to change their ċourse as 
may be advisable. Small vessels, par- 
ticularly, must avoid storm centers, for 
the sake of safety. 

After the message is received on board 
a ship it must be deciphered and the 


- result must be plotted, in order that the 


navigator may visualize possible de- 
velopments. Unless the navigator has 
plenty of time and is thorough, he will 
not take full advantage of the infor- 


- mation furnished, as it is a tedious job to 


decipher and plot each day’s weather 
map—not to mention the fact that por- 
tions of the message are often missed 
or garbled by the operators. 

Now, however, the Navy Depart- 
ment, at the request of the weather 
Bureau, proposes to do the job in twenty 
minutes—and to put the results down 
in black and white—through the me- 
dium of actual weather maps trans- 
mitted by radio.. 

The recent tests made in Washington, 
D. C. employed the radio vision trans- 
mitter and receiver invented by Mr. C. 
F. Jenkins, of Washington, D. C., al- 
ready described in PorvLar Rapio.* 

The method of procedure is this: 

The weather map is supplied by the 
forecaster in the same way that the fore- 
cast message is supplied, only the map 
is transmitted instead of the message. 


*August, 1925. 


The radio vision transmitter is shown 
in the illustration on this page; a typical 
weather map is shown elsewhere in this 
article. 


The map with the temperature and. 


barometer curves is wrapped around 
the glass cylinder of the “apparatus, 
and in rotation passes before a light 
sensitive cell, to be changed into elec- 
trical pulsations which are used to make 
and break the key current of the 20 K.W. 
Arlington radio ‘transmitier on 36 kilo- 
cycles. . 

At the receiving end the operation is 
equally simple. The Arlington signals 
are tuned in on the ordinary radio re- 
ceiver by the receiving operator, and 
the signals from the receiver are auto- 
matically transferred to the radio vision 
receiving attachment. White paper is 
wrapped around the cylinder, which in 

(Continued on page 698) 
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A NEW MODEL WITH A SIMPLIFIED CONTROL 


POPULAR RADIO 


ne 


One of the advantages of this new Crosley “5-50” set lies not only in its small and compact 
size but also in the fact that it may be easily carried about. 


New 
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INSIDE INFORMATION ON 


Radio Receivers 


By S. GORDON TAYLOR 
Third Installment 


THE CROSLEY “8-50”; THE MURAD “SUPER-SIX”; THE FRESHMAN CONSOLE “‘6-F-11” 


This feature of the magazine is conducted for the information of radio fans who want to know 
about the newest models of good broadcast receivers—exclusive data was gathered at first hand by 
the technical staff of this magazine not only from the engineers and inventors who developed the 
sets but also from tests made in the PopuLar Rapiro Lasonrartory itself. The receivers that were 
described in the first two installments of the series are: The Radiola No. 28; the Fada “8”; the 
Stromberg-Carlson “Treasure Chest”; the Bosch “Amborada”; the Grebe ‘“Synchrophase”; and 


The New Model Crosley 


“5-50” Receiver 


F you are interested in a new five- 

tube receiver that combines great 
selectivity and good volume and tone 
quality with a reasonable price—con- 
sider the newest addition to the Crosley 
family—the “5-50” Receiver. 

Small enough in size to fit nearly any- 
where in the room (it is only twenty 
inches long by twelve inches deep with 
an overall height of ten inches) the 
receiver as a whole presents a pleasingly 
simple appearance.* It is made up with 


*The same receiver unit that is described in this 
article may be obtained in the console type of cab- 
inet (Model '‘5-75’’); this will provide ample space 
for housing all the necessary batteries or power 
supply units. pede) Ne 
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the Freed-Eisemann ‘‘800.” 


a panelled effect in light mahogany with 
darker borders of the same material. 
There is a major tuning control and 
four sub-controls on the panel; three of 
these are surrounded by gold-plated 


metal frames. The main tuning control 


is placed at the upper right in a con- 
venient position for the right hand; the 


other four controls are located along the 


lower edge of the panel. 

The receiving unit itself consists 
of two stages of tuned-radio-frequency 
amplification, a regenerative detector 
and two stages of transformer-coupled, 
audio-frequency amplification. 

Tuning is accomplished by means of a 
single control that operates three varia- 
ble condensers the slafts of which are 


¢ 


connected together through insulated 
couplings. With this arrangement the 
three tuned circuits are kept in reso- 
nance throughout theentire broadcasting 
waveband—enough to permit adequate- 
ly close tuning of the circuits with 
the single control on all local and semi- 
distant stations. bos 

To permit the exact tuning that is 
required to bring in distant stations, two 
additional controls, called ‘“acumina- 
tors,” are provided in the form of small 
levers on the front of the panel. By 
means of these two vernier controls, two 
of the circuits may be brought more 
exactly into resonance with the third. 
Once the correct setting of these two 

(Continued on page 678) 
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The Mu-Rad Super-Six 
Receiver 


HE Mu-Rad Super-Six receiver is 
a real single-control set; this has 
been amply shown in the POPULAR 
Rapio tests. There are no auxiliary 
wavelength tuning controls of any kind 
and there seems to be no necessity for 
them. | | 
Aside from the usual requirements for 
tone quality, sensitivity, volume and 
selectivity, there has been a steadily 
growing demand during the past year 
for receivers of this type. But when 
a receiver employs two or more stages 
of radio-frequency amplification (as 
practically all receivers do these days), 
an effective single-control arrangement 
is a difficult objective for the manu- 
facturer to attain. To accomplish this, 
the values of each of the three or more 
tuned circuits must be exactly alike to 
within a fraction of one percent. That 
is, as the single tuning control is turned 


it must vary the wavelength of the | 


individual circuits in exactly the same 
degree. If one of the circuits is off, 
even slightly, the overall efficiency of 
the receiver is greatly decreased with 
a ‘resultant decrease in volume, sen- 
sitivity and selectivity. 

Many so-called “single control” re- 
ceivers have auxiliary controls which are 
used to make up for slight variations in 
the values of the individual tuned cir- 
cuits at different settings of the master 
control knob or dial; these sets, there- 
fore, are not actually single control. 

To check up on this point, the Mu- 
Rad receiver was set up next to a stand- 
ard laboratory receiver in which all of 


the ‘ircuits are individually tuned. A. 


distant station was then tuned in on 
the laboratory receiver and adjustment 
made for maximum volume. Then the 
same station was tuned in on the 
Mu-Rad receiver, which was also ad- 
justed for maximum volume. The dif- 
ference in the volume of the two re- 
ceivers was then noted. Thereafter 
several distant stations were tuned in on 
the two receivers and it was found that 
the signal strength difference of the 
two receivers, as noted in the first test 
was maintained quite closely through- 
out the entire broadcasting waveband. 

This true single-control tuning pre- 
sents a decided advantage in the ease of 
operating the receiver. As the wave- 
length tuning knob is turned, station 
after station comes in with no fuss or 
juggling of a number of controls. The 
extreme selectivity of the Mu-Rad re- 
ceiver adds to the pleasure of reception 
because it practically. eliminates inter- 
ference between stations. Powerful 
stations within fifteen miles may. be cut 
out by a movement of one degree on the 
dial. With two high powered New York 
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A NEW SIX-TUBE RECEIVER WITH A SINGLE — 
WAVELENGTH CONTROL 


This new model Mu-Rad Super-Siz receiver is extremely selective. All 

tuning is done by means of the small knob in the center that connects io 

the tuning condensers; the small controls on each side need be used only 

io vary the sensitivity of the receiver and the volume of the signals 
that are received. 


City stations operating on 305 and 315 
ineters and located 8 miles and 20 miles 
away from the receiver, no difficulty 
was encountered in tuning in WPG, 
Atlantic City, and KDKA, Pittsburgh, 
without any trace of the local stations. 
These four stations all came in within a 
range of three degrees on the tuning 
scale of the receiver. It takes a receiver 
with an exceptionally high degree of 
selectivity to accomplish this feat in 
this particular location. 

As its name implies, the Mu-Rad 
Super-Six receiver uses six, vacuum 
tubes and consists of two stages of radio- 
frequency amplification, detector, and 
three stages of transformer-coupled, 
audio-frequency amplification. The in- 
put circuits of the first three tubes are 
tuned by means of variable condensers. 


FT eet ee 


These three condensers are geared to a 
single shaft which is operated by the 
master tuning control knob. The gear 
ratio is approximately 5 to 1 and there- 
fore permits fine adjustment without the 
inconvenience encountered where the 
gear ratio is too high. ' 

In order to maintain constant the 
values of the tuned circuits, the torodial 
type coils are sealed in individual com- 
position cases. The variable condensers 
are also protected by a metal shield to 
keep dust from lodging between the 
plates. 

The design of the radio-frequency 
amplifier is such that advantage may be 


- taken of the maximum degree of ampli- 


fication, obtainable when the circuit is 
just below the point of oscillation. There 
(Continued on page 681) - 
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HOW TO 


SOLDER 


Details that Every 
Experimenter Should 
Know 


How tò care for your iron; 
how to tin it and keep it 
clean, and how to use it 
io make good and permanent 
connections. 


| By 
ROBERT HERTZBERG 


F all the processes that are em- 

ployed by radio fans in the con- 
struction of receiving sets, there is not 
‘one more important—and not one less 
skillfully applied—than the process of 
soldering. ) 

J - There are capable experimenters who 
can assemble any kind of standard set 
from a single-tube regenerative to an 
eleven-tube superheterodyne without 
the aid of wiring diagrams, but who can 

- no more handle a soldering iron than a 


kindergarten student can handle a - i 


machine gun. Their outfits are well- 
proportioned affairs that show every 
indication of thoughtful design and 
placement—and every sign of careless 
and slovenly. soldering. Their connec- 
tions are either smothered under mounds 
of solder that may be pried loose with a 
fingernail or else covered with super- 


ficial specks that discolor the wire and 


do nothing else. 

~: The mere mention of soldering often 
frightens people out of building their 
own experimental radio sets, yet the 
process is ridiculously simple after it is 
once explained properly. The errone- 
ous impression that soldering is extreme- 
ly difficult and its mastery requires 
` years of arduous application has gained 
circulation only because its unsuccessful 
practitioners have loudly proclaimed 
its difficulty to excuse their own in- 
competence. 

Every radio fan should know how to 
solder; he has at least the antenna, 
ground and battery wires to connect 
properly. 

The first step is to obtain the neces- 
sary tools, which are few, simple and 
Inexpensive. They include an electric 
iron of medium weight and with a small, 
sharp point; a two-ounce can of non- 
corrosive soldering paste, or a suitable 
non-corrosive flux; a roll of soft solder 
n wire form; and two or three sheets 
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a IT IS EASY—WHEN YOU KNOW HOW 
There is no excuse for the careless and slovenly soldering that mars the 


appearance of many home-made radio receivers. 
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Far from being a 


difficult operation, soldering is both simple and enjoyable when the 
; experimenter takes care and pride in his work. 


of medium emery cloth. - A good iron 
made for radio work will cost from $3.00 
to $5.00 in any radio or hardware store, 
while the rest of the material will not 
total more than fifty cents. 

Don’t make your first attempt at solder- 
ing at the expense of your set. 

Delve into your junk box and select 
a piece of scrap brass or copper sheet, 
a few odd lengths of wire and a few 
soldering lugs such as most binding 
posts are supplied with. These will 
serve as the objects for your first ex- 
periment; if you ruin them you will lose 
nothing of value. 

Connect the plug attached to the end 
of the iron wire to the nearest lamp 
socket. Support the middle of the iron 
on a small block of wood, and keep the 
tip clear so that it can not burn any- 
thing. Then turn the current on. 

Now there is one watchword in solder- 
ing. Cleanliness. Everything you work 
with must be bright and shiny and, 
above all, free of grease. It is impos- 


sible to solder anything that is dirty. 
Practically every case-of poor soldering 
may be laid to the fact that one of the 
elements used in the process, either 
iron, solder, paste or the material itself, 
was not properly cleaned beforehand. 

Take the piece of brass and scrub it 
with the emery cloth until its surface is 
bright and clean. It is not necessary 
to wear off a sixteenth of an inch of the 
material; merely remove the surface 
dirt so as to expose the bright metal 
itself. Then, with the aid of a tooth 
pick or a match, cover the cleansed 
section with a very thin film of solder- 
ing paste. 

Another point to remember is: use 
just as little paste as is needed to cover 
the area to be soldered. This counsel is 
given in the interests of both economy 
and efficiency; the thinnest possible 
layer of paste works fully as well as the 
thickest slab and gives less consequent 
trouble from runovers. 

Now, look to the iron. To test its 
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HOW TO PREPARE THE IRON 


FiacurE 2: Clean the tip of the iron, A, up 
brighily by rubbing it on a piece of emery 


paper, B, while the iron is hot. Soldering 

flux, C, should then be applied to the hot 

print and the tron rubbed with a strip of 

solder, D, until the whole tip is covered 
wilh molten solder as shown at E. 


temperature simply touch the end of 
the roll of solder to the tip. Ifthe solder 
must be held there for a few seconds 
before it starts to run, the tool is too 
cool; if it melts instantly, the iron is 
ready to be “tinned.” 

Tinning is a simple treatment which 
prepares the soldering iron for use. To 
apply it, determine that the iron is hot 
enough to melt the solder. Pick up the 
iron, and rub the faces of its tip on the 
emery cloth to clean them. 

Then dab them quickly with some 
paste, and, before the latter has a 
chance to evaporate or burn completely, 
touch the solder to the tip and let a 
drop run onto each face. You will find 


THESE ARE THE MATERIALS THAT 
YOU NEED FOR SOLDERING 


FicurE 1: A good electrical soldering iron, 
some emery paper, a roll of solder and some 
soldering paste or fluid constitute all the 
material equipment for doing a proper job. 


the tip is now covered with a bright coat 
cf solder. The plating looks like tin. 
This step requires about ten seconds fcr 
its completion. 

If the solder does not adhere to the 
iron, but rolls off instead, you either 
did not clean the copper sufficiently, or 
you hesitated too long in applying the 
solder to the tip after you dabbed on 
the paste or fluid. Repeat the process, 
handling the materials a little more 
deftly, and you will be rewarded with 
a nice, shiny iron. 

As your first task, you are going to 
make a layer of solder stick to the sur- 
face of the piece of brass you have al- 
ready cleaned. To do this, place one 
face of the tip of the iron on the paste- 
covered surface, and at the same time 
touch the solder to the point. The 
solder will turn liquid immediately and 
will flow onto the brass. Keep the ircn 
on the latter for about three seconds, 
moving the iron to cover the space you 
want soldered, and then raise it. You 
will find the brass covered with a coat of 


TWO WAYS TO SOLDER BUS-BAR TO A TERMINAL LUG 


FIGURE 3: In the top drawing the bus bar is left flat on the flap of the sold- 

ering lug and soldered firmly in this position. At the bottom, the end 

of the bus-bar is bent at right angles and pushed through the small hole I 
in the flap of the lug and then soldered fast. j 


‘solder you cannot: possibly pry loose, 
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As a second exercise, take a piege of 
bus bar, scrape it clean, and coat the 
end with paste. Touch the roll of sqlder | 
to the iron so that a drop of solderh 
from the point. Press the bus bar to the 
piece of brass you have just tinned} and 
touch the iron to the juncture. The 
solder will flow onto the wire and the 
brass. 

Then remove the iron, but do not re- 
lease your hold on the wire until you see 
the bright molten solder shimmer a bit, 
whiten, and then finally harden. Re- 
move the iron and you will find the wire 
held in place as firmly as if it were part 
of the brass sheet. 

The ease with which you will do the 
whole thing the first time will astonish 
and delight you, and will make you 
wonder why you ever considered solder- 
ing such a toilsome undertaking. You 
will find yourself fascinated by the art, 
such as it is, and you will experience a 
rather unexpected thrill out of it. You 
may be so enthusiastic that you will 
carry around samples of your handi- 
work and exhibit them proudly to all 
your friends. “I made ’em; great, 
aren’t they?” you will remark. 

It all sounds foolish, but it has hap- 
pened time and again. In the past 
you’ve undoubtedly associated solder- 
ing with rough looking plumbers and 
tinsmiths, but once you’ve tried it your- 
self, with your own hands, you will 
boost it as a highly diverting as well as 
useful pastime. 

To develop dexterity with the solder- 
ing iron, pick up odd pieces of wire and 
metal and try soldering them together 
in various positions. If you remember 
to keep everything clean, bright and 
shiny, you will never have a loose joint. 

Spare the paste and conserve the 

(Continued on page 678) 
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i No Trouble With : 
; This Antenna yy 
: O trouble putting up an aerial. Just < 


l plug in on any electric light socket. 
: No inconvenience or interference from 
t neighbors’ sets and aerials. Also smothers 
“ static and helps get distance. Uses no 
- current. Perfectly safe to use. Tested 
. and certified electrically. The simplest, neatest and most 
- efficient on the market. 
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At all good radio stores, or they can easily get it for you. 
Price 75c., Canada $1.10. J 
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For Perfect Tone and Volume Control, Use Electrad Royalty 500,000 ohm Compensator 


; The remarkable results secured by the use of this perfected device are due to the 
- fact that it controls the output without any distortion or noise, so that pure music 
is received through’ the loud speaker. Note these six important features of design. 
and construction: 


1—Resistance element is not exposed to any mechanical operation. 
ï 2—Electrical contact is made positive by a metallic arm on the wire-wound strip. 
3—The same resistance is always obtained at the same point.. 
4—The resistance value is under control in the process of manufacture and does not 
change in use. 
_ §—The entire range of resistance is covered with less than a single turn of the knob. 
,  6—There is no mechanical binding and the shaft is turned over the entire range with 
a perfectly smooth operation. 
Made in various types for various purposes. Prices, $1.50 to $2.00; in Canada, $2.10 
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If You Have An Outdoor Aerial 
Demand the Genuine 
ELECTRAD Lead-In 


Copied and imitated, but the quality never approached. Triple- 
ply insulation—full 10 inches long. Fahnestock clips, all connec- 
tions riveted and soldered. Fits under locked windows and doors. 
Bend to any shape. Saves walls, windows and door trim. 

Price 40c, Canada 60c, at all good radio stores. 


Hil 
For perfect control of tone and volume use the Electrad 


500,000 ohm compensator. For free hook-up 
write 428 B’way, N. Y. City. 


LECTRA 


a 


Inc. 
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_ Greater Distance 
Finer Selectivity. 
= Greater Power 
| with 
AERD coll 


SUPER-SENSITIVE 
INDUCTANCE UNITS 


TUNED RADIO FREQUENCY KIT 


$12.00 


The Aero Coil Tuned Radio Fre- 
quency Kit illustrated above will 
positively improve the performance 
Patented Aero 
Coil construction eliminates radio 
frequency losses and brings tre- 
mendous improvement in volume, 


of any receiver. 


tone and selectivity. 


Kit consists of three matched units. 
The antenna coupler has variable 
primary. Uses .00035 condenser. 8 
page color circuit, layout and in- 
struction sheet for building the 
supersensitive 5 tube Aero-Dyne 
receiver packed FREE with each 


kit. Extra copies, 75c. each. 


SE x \ Ya 
LOW WAVE TUNER KIT 


$12.50 


Completely 


range of 25 to I50 meters. 


use the same condensers. 


These Aero Coils are available at your 
dealers. Get yours today! 


Aero Products, Inc. 


Dept. 104 
1772 Wilson Ave. 


Chicago, Ill. 


interchangeable. 
Adapted by experts and amateurs. 
Range 15 to 130 meters. Includes 
three coils and base mounting, cov- 
ering U. S. bands, 20, 40 and 80 
meters. You can increase the range 
of this short wave tuner by secur- 
ing coils No. 4 and 5. Combined 
Both 
interchangeable coils fit same base 
supplied with short wave kit and 
Coil No. 
4 price $4.00; Coil No. 5, price $4.00. 


Harry L. H,—Does Mrs. Wendell Hall 


ever tire of hearing her husband sing to the 
“little girl back in Chicago?”’ * * * Well, 


it is reported that Mrs. Hall never listens 


to her husband. z 


č 


Curious.—So you want to know what 


happened to Mr. Right and Mr. Wrong.the 
“funny? men who appeared at WJZ. 
They were being chased through Bryant 
Park when last seen; according to late 
reports they are hiding in Hoboken. * * * 
Mr. Goldman, director of the famous Gold- 


man band, is an American and was born 


in Kentucky. 


č 


Laurence D.—From what university 

id Mr. Brokenshire graduate? Let’s see 
we think it was the Provident Life an 
Trust. * * * Phillips Carlin is the father 
of a daughter, now about ten months old. 


e 

GRrace.—If you want to perform at 
WMAK write to I. R. Lounsberry, Lock- 
port, N. Y., care the Norton Laboratories. 
* * * Don’t worry about “microphone 
fright,” you’ll survive it. * * * It is the 
New York Edison Company that is con- 
ducting the “World Tour of Music” from 
WRNY. 


Sout Matrre.—Why are you so curious 
about KDKA’S musical director? His 


name by the way, is Victor Saldaneous. . 


* * * Say, you’re rather saucy, aren’t 
you? Just remember we don’t have to do 
this for a living; we could go back to paper 
hanging. 


Gincer.—Tommy Dowd is not a musi- 
cian; he assists Major Bowes at the Capi- 
tol. * * * So you're falling in love with 
Quinn Ryan’s. voice? Well here’s his 
poate see if you can fall in love with 
thall 


F.M.F.—Edward Goessling (KMOX) 
drives an ambulance for a St. Louis hospi- 
tal when he is not singing baritone at the 
studio. Tenors, baritones and 
sopranos come from every walk of life, 
you know. 


Buster.—We don’t know viy Goldy 
and Dusty were taken off the air. Perhaps 
the virus of doubt is beginning to bore 
into the minds of our national air adver- 
tisers. 


Anxious.—Harold Sanford has been 
directing the WEAF musical comedies. 
* * * Joy Sweet is the contralto. * * * 
Mr. Sanford, by the by, was an associate 
of the late Victor Herbert. * * * To whom 
would we give the title of the most popu- 
lar performer on the air? Well, that’s a 


~ 
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problem; we would not care to risk an 
opinion although we know who should be 
the most popular performer on the air. 

- Os » 


2 e 
M.V.B.—The Savoy Bearcats (WEAF) 
are colored; perhaps that may help to 
explain their perfect harmony. * * * 
Harry Reser directs the Cliquot Eskimos. 
* * * Phil Cook (WOR) has been.direct- 


_ing Klein’s Serenading Shoemakers. * * * 


How do we know so much about the per- 
formers?. Oh, we do alot of browsing 
around the studios; we know a lot we won't 
tell, too! 


B. W. Monrcomery.—Cynthia ~Grey 
(KOA) is a columnist on the staff of-the 
“Denver Express.” * * * You’a - give 
$5.00 to hear us broadcast? We don't 
know of a better way to waste your proney. 

as 


e 
Mr. Van S.—If you were a millionaire 
you’d have your studio, ch? Well, if we 
were a millionaire we would try to get so 
far away from broadcasters that it would 
take $15.00 in postage to send a post card 
to the nearest onc. 


e . 
Harry anD Sam.—Why don’t they 
broadeast the noise of the New York Sub- 
way for out-of-towners who have never 
heard it? * * * Not a bad idea; we've 
heard worse things than that on the air. 
As 


e 

Jerry.—We never went wild over the 
“Solemn Old Judge” as an announcer. * * * 
WLS evidently means ‘‘World’s Largest 
Store.” * * * We fear that your experi- 
ence as a train caller would not be of 
great value to you in announcing; an- 
nouncers must be articulate, polite, erudite, 
sanguine, resourceful, keen-witted, musi- 
cal, virtuous, wise, calm, pleasant, chival- 
rous, dynamic, pragmatic and freghifully 
clever. * * * Aside from all of these things, 


„an announcer may be an ordinary human 


being. 
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MERRYWEATHER.—The $500.00 radio 
contest was closed by WGY ages ago. 
* * * Your play “Slow Horses and Fast 
Women” should be a wow. * * * We 
don’t know how you’d produce a noise 
like a man falling down stairs with eleven 
bottles of beer; if you’d make it a full 
we might be able to help you out. 


Crcero.—You heard Ra, Wright 
playing from WOR at 2:50 P. M. on Sat- 
urday, August 21st; the gentleman was s 
pani of Jean de Reszke. * * * It was 

agint Devi that you heard from WRNY 
on August 17th; Miss Devi was born in 
Sringar, Cashmere, which is a long, long 
way from Times Square, * * * Joe Bar- 
nell (WOR) is not, as you seem to think 
am ex-policeman from Newark. * * $ 
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« ME SNAN 
Operates WMAQ 


**Accepted a position with 
Chicago Daily ;News—*tation 
WMAQ. My income practi- 
cally doubled, thanks to your 
fne course.” 

Keith Kimball, Chicago. 


Mb OE ey 


Gets Big Job 


“Just been made Sales Mana- 
ger of this Radio concern—a 
big raise in pay. Regret 1 did 
not take course sooner.” 

R. E. Jones, Bay City. 


Wy 
Radio 
Needs 
‘Trained 
. Men 


T MiBe a Radio Expert 
Get into the great new Big-Pay Industry 

mee —Radio. If you’re earning a penny less 
than $50 a week, clip coupon now. Send 
for AMAZING FREE BOOK. Be a 
Radio Expert, and draw down big money 
for the easiest and most fascinating work in the 
world.. Positions everywhere. Thoroughly trained 
men are in big demand. Need for Radio Experts 
in every community. Short hours. . BIG PAY. 
Free book gives all the facts. Astonishing oppor- 
tunities—thousands of them! Every day N. R. 

I. trained men are taking good places in the 
Radio field. Free book tells all about their 

success. Send for it now! 


\ Learn Quickly ana Easily 
£ : Q , AT HOME ee a Ao 


X quickly and easily at home, for Radio’s fine jobs. We 
guarantee to train you successfully. Lack of experience 
no drawback—common schooling all you need. Our tested, clear 
methods make it easy for you. Send coupon now for free proof. 


\ 


` 


\. Instruments Famous Training 
\ Given with That ‘‘Pays for 
= nee ah Course Itself’? 


== All instruments shown Spare time earnings are 


i velar many ous easy.in Radio. Increase 
\ practice work while learning. J oUF eo almost from 
\ Receiving sets, from sim- the start through practi- 

\ plest kind to thousand cal knowledge we give 


mile receiver. An UN- aC 
EQUALLED OFFER. you. Thisis the famous 


Many other big fea- practical training that 
tures for limited time ‘ 
Most amazing only. pays its own way. 


book on Radio 
ever written — 
full, interesting 
facts about this 
great ficld and 
how we prepare 
you and help 
you start. You 
can do what 
others hav 2 


done. 
THIS BOOK. 


Send Coupon 


Send coupon today for spe- 
cial limited offer, including all 
instruments—you’ll get f 
particulars by return mail. 


NATIONAL RADIO INSTITUTE 


\ E. Dept. OT8, Washington, D. C. 
5 A { ae 4" Without obligating me in any way, send me your free book, 
National Radio Yee J “Rich Rewards in Radio,” and all information about your 
Institute gi aR i practical, home-study Radio course. 
Cept. OT8, Washington, D. C. ta Name .ssoersraneo exvneosevuvruneeeteoseveenee ee eaceneseeasesneneoeeesre 
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The leading manufacturers of 
B-eliminators are using Bradley- 
ohm-E for-voltage control. The 
number of Bradleyohms in each 
B-eliminator varies from one to 
three depending upon the typeof 
eliminator. In all cases, the 
Bradleyohm-E is the choice of the 
experienced radio engineer. 
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Bradleyohm- 


PERFECT VARIABLE RESISTOR 
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VER since radio broadcasting began, Allen-Bradley Radio Devices have met the demand 

for silent; stepless current control. Today, Bradleyohm-E, perfect variable resistor, is 

not only adopted as standard equipment by manufacturers of B-eliminators, but is recom- 
mended almost universally by radio engineers and writers as the ideal variable resistor for 


B-eliminator kits. 


For a fixed resistance unit, Bradleyunit-A 
offers unusual advantages. It is a solid, 
molded resistor with silver-plated termi- 
nal caps that can be soldered without in- 
juring the resistor. Since the Bradleyunit- 

contains no glass in its construction and 
does not depend upon hermetic sealing for 
accuracy, it is unaffected by temperature, 
moisture or age, 


The scientifically-treated graphite discs used in 
the Bradleyohm-E provide the only means of 
stepless, noiseless control which does not deteri- 
orate with age. Carbon or metallic powders of 
various kinds have been used as substitutes by 
imitators of the Bradleyohm-E, but without per- 
manent success. If you want a variable resist- 
ance unit for your B-eliminator which will give 
perfect service, be sure to ask your dealer for 
the Bradleyohm-E which is furnished in several 
ratings. Look for the Bradleyohm-E in the dis- 
tinctive Allen-Bradley checkered carton. 


Bradleyunit-A and Bradleyohm-E can be obtained from 
your radio dealer in several ratings. Insist on Allen- 
Bradley Radio Devices for lasting satisfaction. 


ALLEN-BRADLEY CoO. 
MILWAUKEE 


276 Greenfield Avenue 
WISCONSIN 


= am 


Ouive.—You are thinking of Øl 
Yettru the pianist of the WGY orchestr. 
* * * If you remember Ditborn ani 
Howard you must be an old timer, fii 
Thanks for the kind wishes; we may neal 
them. - | 


Larry B.—If you want to broadcast 
from WJZ, make arrangements with 
Keith McLeod for an audition; you wil 
find him to be a charming young fello 
and his opinion of your work will be hones 
and sincere. 

ds 
| e 

SPENSER PEN.—Write to the publicity) 
Department of WEAF for that informs- 
tion. * * * How many Irish tenors are on 
the air? Oh, roughly 171,283; that’s just 
a guess. * * * Ben Bernie is Jewish and 
not Spanish; you’re thinking of Lopez. 

i 

HaL.—We don’t know what station 
might want to have you talk about the 
“Psychology of High Pressure Salesman- 
ship;” you'd never broadcast it from ou 
station, we know that much, but you 
might try WGBS. 


Frank B.—Go ahead and ‘write your 
play and submit it to either WLW a 
way. p» 


y 


BENJAMIN.—Eunice Hoeffer and Eddi 
Hanson play the organ at WBBM. * * 
We are publishing Ben Bernie's pictur 
herewith; we’re pretty good natured afte 
all, aren’t we? 

as 
e 4 

Joun A. M.—Josef Bonime directs th) 
Edison Ensemble (WRNY). * * * Mas 
Namee’s book is published and Heywo 
Broun has written a flattering prefat 
for it. 
as 
e 

Josera McCann.—Art Gillham is tl 
whispering pianist, and records for @ 
lumbia; he was once on the staff of WDA 

as 


e 

ALMA.—Yes, we believe that Ma 
Bowes is sincere. He is idolized by t 
“family,” and is an ingratiating é 
ployer. * * * We don’t know what hay 
pened to Mickey, the keen-witted whist 
of the old gang. 


M.B.—The publicity man at KMOX 
way out there in St. Louis, tells us thi 
BAM is a nom de plume made up of i 
names Byrne A. Marconnier. * * * Mi 
Marconnier is a member of the firm ¢ 
Davis Realty and Mortgage Co. * * 
We don’t know his age, and besides, youl 
too inquisitive. É 
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THE CRUISER 
ç tubes - - $100 


Perfect, aia reception, tnh range, great power, penetration 
and simplicity of operation are the owner satisfaction features 
of the new Bosch Armored and Shielded Radio receivers. 


The embodiment of perfect radio and quality in furniture is 
particularly emphasized in the Amborada, a seven tube receiver, 
completely Armored and Shielded in a manner developed by 
Bosch engineers. It is controllable with a unified station selector. 
This receiver is incased in the early American period cabinet 
illustrated in this announcement. 


The Cruiser, is also a perfectly Armored and Shielded receiver, of 
five tubes. ‘Complete with a control system of remarkable sim- 
plicity, one dial station selector for powerful stations and two 
dial advantages when “Cruising the Air.” 


To hear Bosch Radio is to realize that another great step toward 
perfect home entertainment has been accomplished. Look for 
the Bosch Radio Dealer or write us—we will send you his name. 


AMERICAN BOSCH MAGNETO CORPORATION 


SPRINGFIELD, MASS. Branches: New York Chicago Detroit San Francisco 


Manufactured under patent applications of the American Bosch Magneto Corporation also licensed under applications 
of the Radio Frequency Laboratories, Inc. 


A 
i 
i) 
i 
1 
1 
ey aan a AS | 


There are five, six and seven tube 
receivers in the new Bosch Radio 
Line. Two cone type repro- 
ducers, the famous NoBattry 
“B” Power Unit and other 
improved radio necessities. 


THE AMBORADA 


7 tubes - - - - $310 
All prices slightly higher, Colorado west and in Canada 
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Variable 
High Resistance 
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Flexible, stranded. wire for 
point-to-point and sub-panel 
wiring. Non-inflammable 
“spaghetti” covering. 
In black, yellow, green, 
red and brown; a color 
for each circuit. Put 
up in 25-foot coils. 


The Original Celatsite ` 

——a tinned, copper bus bar wire 
with non-inflammable “‘spaghetti’”’ 
covering, for hook-ups. 5 colors; 
30-inch lengths. 


Celatsite Battery Cable 


—2a silk-covered cable 
of vari- colored Flexible 
Celatsite wires,for con- 


necting batteriestoset. 
vents 


We also offer the highest grade of “spa- 
ghetti”? tubing for Nos. 10 to 18 wires. 
5 colors; 30-inch lengths, 
Stranded Enameled Antenna 
n Best outdoor antenna you can 
buy. Z strands of enameled 
copper wire; maximum sur- 
face for reception. Prevents 
corrosion and consequent 
weak signals. 
Send for folder 
THE ACME WIRE CO., DEPT. P 
NEW HAVEN, CONN. 


ACMEAG) 


MAKES BET 


Pre 
“blowing” of tubes; 
gives your sct an 
orderly appearance. 4'\ 
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(MUTER 


Dependable Products 


make your set 
operate better 


adored and used by 

leading set builders 

-` Quality at 
Popular Prices 


May we send you our com- 
plete catalog ? 
Write Dept. P. R.. 


É LESLIE F. MUTER COMPANY 
Toth & Greenwood Avenue 
CHICAGO, ILL. 
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Complete Aerial Kit. 
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Lightning Arrester. 


Condensers 


Sheet Copper | | 


for 
Shielding 


Shielding 


Prevents aerial radia- 
tion and feedback. 


Insulates against in- 
terference from adjoin- 
ing circuits. 

Improves efficiency, 
selectivity and tone 


quality. 
USE SHEET COPPER 


because it combines low 
resistance with easy work- 
ing qualities. 


‘COPPER & BRASS 
RESEARCH ASSOCIATION 
25 Broadway — New York 


roved by PoPULAR RADIO LABORATORY 


- Push-Pull Panel Switch | 


` F night during the rush 


Glad you miss Hollywood McCosker’s 
funny stories; do you know his bed time 
story about the Elk who flirted with the 
little chicken on Broadway and about the 
dirty skunk telling his wife about it? 


č 


GERTIE.—Yes, McNamee was in the 
movies; these announcer boys certainly are 
popular. * * * Should you take a cor- 
respondence course in singing in prepara- 
tion for broadcasting? Yes, but don’t take 
it too seriously. 


GunBoaT.—You put yourself down as 
an old member of the Fraternity when you 
mention Vaughn de Leath “The Original 
Radio Girl;” she stopped at WOR only a 
few weeks back. Most of her time is spent 
in vaudeville. * * * The last we heard, 
the Radio Franks were singing at the 
Pelham Heath Inn at Pelham, N. Y. 
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Dmrres.—No soft-soap, please! Goldy 
and Dusty have left the air, but the Hap- 
piness Boys go on forever. * * * Both 
Winifred T. Barr and Kathleen Stewart are 
married. * * * Why don’t we tell who 
we are? Well, why don’t we? * * * We 
don’t know what happened to Anne 
Pinto; she certainly did not get rich from 
broadcasting. * * * Go ahead and send 
us an apple pie even if we’re almost dying 
with the gout now. 


J.H.M.—We cannot say whether or not ~ 


John Corigliano will play again for the 
Atwater-Kent Hour; we have not had 
advance information concerning the win- 
ter program. * * * Here is Mr. Corig- 
liano’s picture for you. 


Static.—The Olympic Glee Club usually 
broadcasts from KGO, San Francisco. 
* * * Yes, the “Last Rose of Summer” 
was included in Flotow’s opera “Martha.” 


Thomas Moore, an Irish poet, wrote the 


words. * * * Why don’t we publish our 
picture? Wed rather be a subject for 
speculation than an article for condemna- 


tion. l 
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Tommy Rorr.—Please don’t write such 
long letters—and thanks for wishing us a 
long, hard winter; if you get too fresh 
we'll have you pinched. * * * Si Spencer 
(WLS) hails from the state of Washington. 
* * * Imagine! Three pages to ask that 
question! If you wrote for money, you’d 
be a millionaire in no time. 
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Satty B.— Major Bowes lives in an 
apartment on the sixth floor of the Capitol 
Theatre building. * * * Now that that’s 
settled what are you going to do? 


Potty Banna.—Victor Cockaday, who 
sang tenor from WJZ, is the brother of 


Laurence M. Cockaday, the Technical 


Editor of Poputar Rapio. * * * So you 
want to meet us? Well, you can find us any 
our at the Times 
Square Station of the I. R.T, 
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A Supremely Fine 
Instrument 


No. 78—$270 


No. 75—$150 


This pleasing consolette model will grace any 
home. The six-tube, two dial Oriole Receiver 
will bring new joy to Radio for you. 


“The Warwick” 
No. 7 1 —$ 1 25 


A table model of exceptional grace and 
truly unusual power. Everything that 
radio can give, at a price in reach of 


he 


~ 


“The Miata ie . f 
Amazing Selectivity---Delightful 
Tone---Exceptional Volume! 


È | WO new home delights! First the joy of a supremely 
fine bit of furniture craftsmanship—a rarely beautiful 
console to enhance the beauty of your home., 


Second the all surpassing joy of true. radio entertainment 
—all the programs of the air brought in with surprising 
fidelity and beauty of tone. Amazing selectivity that makes 
radio enjoyable. 


The Trinum Circuit makes Oriole Receivers genuinely 
satisfying in performance. Built with the precision of a 
fine watch they bring at last to radio that genuine depend- 
ability which you have been hoping 
for. Ask your dealer to show you. 


Sales Department Manufactured by 
THE oo o: W-K ELECTRIC CO., 
Chicago, IIL i Kenosha, Wis. 
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RADIO 
RECEIVERS 


with the Trinum 
Circuit 
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It says 


“Stop” 


and lightning won’t 
harm your set — 


The National Board of Fire Un- 
derwriters specify that an approved 
Radio Lightning Arrester must be 
te with all out-door aerial instal- 
ations. 


Protection is easy. Insure your 
insurance and save your set with a 
WIRT LIGHTNING ARRESTER 
. (listed as standard by Underwriters’ 
Laboratories). The cost is a trifle. 


THE WIRT LIGHTNING AR-. 
RESTER is an approved air gap 
type, made of bakelite giving am- 
ple insulation, with brass terminals 
moulded in bakelite, far enough 
apart so that there is no leakage. A 
“petticoat”? of bakelite shields the 
arrester from water and dust. Hand- 
some and rigid. Lasts a lifetime. 
aa to install. Full directions on 
X. 


Don’t wait for a warning from the 
elements—it may be too late then. 
‘Install the WIRT LIGHTNING 
ARRESTER—now. 


When you in- 
stall your 
WwW 


and prevent 
leakage along 
your lead-in 
wire. It keeps 
the wire at the 
proper dis- 


insulation, and prevents wear and tear on 
the wire by preventing sagging and swaying. 


The Wirt Lightning Arrester is listed as 
standard by Underwriters’ Laboratories. 


Wirt Lightning Arrester. $1.00 
Wirt Insulator ...... .35 


SOLD BY LEADING RADIO DEALERS 


WirrQomPaAny 
PHILADELPHIA PENNSYLVANIA 


Makers of DimeA-Lite 
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The ‘‘Televisor’’ 


SS 


Topical Press, London 


(Continued from page 650) 


a Ne na es 


THE PICTURE THAT THE OBSERVER ACTUALLY SEES . 


This scene inside of the receiving studio shows how the radioed living 
picture appears; the operator is holding the two dolls on his lap in 


much the same manner as in the illustration on page 650. 


A loud- 


speaker located within the cabinet reproduces the voices at the same time. 


“areas” by means of lenses set in a 
whirling disk. It is the function of the 
lenses in the disk to focus the “areas” 
of the picture, one by one, onto the 
photoelectric cell, and when the disk 
has been whirled once around every 
“area,” the picture has been focused 
consecutively onto the cell. 

The photoelectric cell is connected 
through vacuum tubes and other elec- 
trical instruments to the transmitter 
and when the apparatus is actually 
broadcasting the ether wave is continu- 
ally modulated to convey the strength 
of the light from successive areas of the 
picture. At the receiving end is a source 


of light the intensity of whichis con- ` 


trolled by the transmitted wave. This 
light is moved as’a spot: across a screen 
by means of ‘a slot and rotating spiral 
and is moved so as to follow the beam 
which comes through the whirling disk 
onto the photoelectric cell at the sending 
station. This produces the picture 
traced out in light and shaded portions 
at the receiver with sufficient speed so 
that the whole picture is seen. To the 
human eye it seems as if the entire pic- 
ture was transmitted simultaneously, 
but, in reality it is projected bit by bit. 


When a still picture is broadcast the 
transmittting disk whirls only once but 
when the picture of a moving object is to 
be radiated the disk is kept whirling and 
the successive pictures are traced out at 
the receiver. If the picture is to appes 
as a whole at the receiving end its last 
“area”? must be flashed into space before 
its first “area” has had a chance to fade 
from the eye and this means that the 
complete picture must be broadcast m 
less than a tenth of a second. _ 

Baird explains that it is simple enough 
to transmit the ‘‘areas’”’ but the “ares” 
of an entire face must be flashed within 
a tenth. of a second if the eyes at the 
receiver are to retain an image of the 
picture. -For example, if it requires 38 
much as half a second to send a picture 
of a face by the time the photoelectne 
cell is transmitting the light values of the 
chin the eyes watching the screen at the 
receiver will have lost the light values of 
the hair, and the result will be that, a 
though the radio apparatus itself msy 
be perfect, the eyes at the receiving end 
will retain no image. 

Radio having given the eye of thei 
ceiver one complete picture in a tenth 
of a second, can give it another com 
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AMSCO 


FOR EXCELLENCE 


- nmr ry 
aTe 


;FILATROL 


k ` AMSCO again leads the way | 


toward elimination of con- 
trols. The AMSCO Filatrol 
is an automatic filament con- 
trol that really takes the place 
of manually adjusted rheo- 
stats in the average circuit. 
Its unique design, a depar- 
ture fromconventional form, 
gives unfailing efficiency, 
andunmatched compactness. 


Guaranteed for the lifetime 
of any receiving set. 


AMSCO ALLOCATING 
CONDENSERS _‘“spread”’ the 
stations with engineering preci- 
sion. Made single, siamese, 
three-gang and four-gang. 


GENUINE 
BAKELITE 


x3 


FLOATING 
SOCKET 


Rugged and substantial, this 
socket is yet extraordinarily 
tiny—and ““it foats!?? All 
types of tubes fitwiththeclick 
that accompanies positive 
wipe contact. The tubes al- 
most literally float on air, 
practically isolated from the 
base or panel. Microphonic 
noises, mechanical feed back 
and audio vibration are ef- 
fectively eliminated. An im- 
perative choice for the sen- 
sitive set — or the set with 
built-in loud speaker. 


AMSCO PRODUCTS, Inc. 


Broome & Lafayette Sts., N. Y.C. 


All AMSCO Parts are manufac- 


turedin accordance with Standards 


of the Radio Mfrs. Association, Inc. 


sii 


TOM THUMB 
RHEOSTAT 


A true midget for saving. 
space front and back of the 
panel. No less effective be- 
cause of its compactness—it 
has the normal amount of 
resistance, the normal elec- 
trical contacts. It is simply 
that needless bulk is elimi- 
nated by AMSCO design. Air 
cooled construction— Bake- 
lite base and knob with in- 
dicator arrow. Sold under 
the usual AMSCO guarantee, 


AMSCO METALOID GRID 
GATES AND RESISTORS 
are uniquely silent, due to a per- 
fected colloidal Metaloid resist- 
ance element. Ask your dealer. 
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‘Make Sure They 
Reflect Your Ability 


The better the condensers you employ, the better 
your construction job. Polymet fixed mica and 

igh voltage condensers are built to help YOU 
attain the perfect results which give complete 


satisfaction. 
Poly Fixed Mica 
Condensers 


Genuine Bakelite hous- 
ing. One-piece lugs mean 
perfect contactandmake 
soldering easy and quick. 
Individually tested. Ca- 
pacities stamped, guaran- 
teed accurate. 


] £00015 to .01 Mfd. - 
A 25c to $1.00 
Poly High Voltage 
Condensers 
Guaranteed 1000 V., 


Breakdown Test! 


Incorporate finest in- ` 
sularing paper bert foll 
and specially prepared 
impregnating com- 
pounds. Non-induc- 
tive. High dielectric 


| POLYMET 


("BYPASS CONDENSER -| 
NMED} e 


resistance for long life. 
Individual units or 
blocks—fixed terminals 
or flexible leads — in 
cans of unmounted. 


-1 to 5. Mfd. 
60c to $4.50 


T Palin en òn achos Orp < i, 
; Pew ee - Pam Tt 
Bade = ANAT - 


Raytheon Circuit 
Condensers 


Polymet’s special 


POLYMET Raytheon Bloc 
PLOCK CONDENSER Conarar e neve 
á Dassed the Ray- 
- E AL theon Company’s 
rn S O Laboratorytestswith 
highrating. Use 
them for best results. 
Type F 1000, 14 Mfd. 

$9.50 


Type F 1001, .1-C-.1 
yes “$2.00 


Over 125 receiver and power unit manufacturers 
specify Polymet Products as standard emaent 
THE 1 Follow the lead of the manu- 
facturers—specify Polymet Condensers. At good 
dealers everywhere. t 


Write today for illustrated descriptions of all 
Polymet Products. Sent FREE on request. 


Polymet Manufacturing Corporation 
599°C Broadway ° New York City 
“World's Largest Manufacturers of Radio Essentials” 


POLYMET 


PRODUCTS 
mA 


All apparaius advertised in this magazine 
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Topical Press, London 
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ERECTING THE ANTENNA ON THE WORLD’S FIRST 
TELEVISION BROADCASTING STATION 
The large counterpoise that lies flat on the roof is a part of the anlenna 
circuit for Baird’s pioneer station in London for transmilling moving 
pictures by radio. 


plete picture in the next tenth second 
by merely keeping the disk whirling at 
the transmitter. This is the ordinary 
moving picture principle and, as every- 
body is aware, motion pictures consist 
of an extremely rapid succession of still 
pictures. To transmit a motion pic- 


ture of an object two inches square it is 
necessary to flash at least ten complete 
pictures of it every second, and by the 
most conservative estimate this re 
quires approximately 25,000 light dots 
asecond. This is what the Scottish in- 
ventor’s machine is designed to do. 


WANTED—A Radio Humorist 


Why does one kind of humor “get over” to the radio audi- 


ence while another kind falls flat? What peculiar quality 


must a humorist have to prove successful before the micro- 
phone? For the answer, read Homer Croy’s article tn the 
next number of PoruLaR Rapvio—for December. 
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No tears in these tunes! 


Unless, perchance, they’re tears of joy. For there’s only. 
unalloyed pleasure in a set kept at its lively best with a Recti- 
gon. Your batteries are charged with ease and convenience. 
But more than solid comfort—there’s no costly grief. You’ll 
shed no agonizing tears because of spoiled furnishings, ruined 
clothes. You can do your charging wherever you wish. There’s 
. nothing in a Rectigon to spill or burn. No acids, no chemicals 


—and no moving parts. 
“AND 


No noise as it charges—not | 
a bit of fuss. Not even 
a murmur that would - 
disturb the mildest 
slumber. - — 


Saves its cost in short order— 
Count the dollars spent 
«ina few trips to the serv- 
“ice sta tion and you'll 
hotfoot it for a Rectigon, 
for the good it does our | 
pocketbook as wel 

_ your batteries. 


Snaps on in an instant —J ust 
plug into the light socket, 
snap on the terminals. 
Saves . service station 
bother. Spares interrup- 
tions caused by absent 
batteries. _ 


, Charges both ‘A’”’ and “B” 
batteries — Keeps both 
packed with power. Bulb 
is used for “B” battery 
charging and it is en- 
closed, like all other 
parts, in metal, safe 

om accident. (Recti- 
gon charges automobile 
batteries, too.) 


ari safety for your set— 

| you tune in while 

yer re charging there'll 

no harm either to set 

| or batteries. Nor will 

batteries be discharged 

if anything happens to 

the currént while your 
ectigon’s attached. 


THE RECTIGON’S a superb Westing- 
house product. Things you can’t see, 
like extra heavy insulation, things you can see, like the 


| No Storage Battery Radio | durably enameled case—all are of highest quality. 
is Complete Westinghouse also manufactures a complete line of radio 
| Without a Rectigon instruments, and Micarta panels and tubes. 


WESTINGHOUSE ELECTRIC & MANUFACTURING CO. 
Tune in on KDKA - KYW - WBZ - KFKX 


ET BE A 
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Beldenamel Aerial 
-this week | @ 


==> nnan aM 


—— 


1 
Si ee eh a, a R, ee E gi E, 


this magazine has been tested and approved bv POPULAR RADIO.LABORATORY.... 


~ 


A ees me ee es PS SSS P a eee 


ee E s 


-~ _ ~ 


ae Re 


Nee ee 


SM 


Waves and Wavelengths 
(Continued from page 645) 


' The air is no assistance to light: it can 
travel perfectly well in a vacuum. Air, 


‘| and aqueous particles suspended in the 


air, are obstructive to light rather than 
helpful. We are screened from the full 
blaze of the sun by the atmosphere. We 
could not stand the undiluted glare. 
And if we ascend a high mountain, so 
that half the atmosphere is below us, we 
find the light very trying, not only to 
the eyes, but to the skin: we get first 
bronzed and then blistered. And even 
so, we are still screened by the upper 
half of the atmosphere. . 
If light isnot conveyed, then, but 
rather obstructed by matter—which is 
liable to absorb and quench it and turn 
it into heat—if itis able to travel quite 
freely and wunobstructively through 
vacuum, what is there in that vacuum 
to convey it? There clearly must be 
something; we cannot imagine vibra- 
tions in empty space. We have every 
reason to know that space is not empty, 
but is filled with a subtle impalpable 
medium, which used to be called the 
luminiferous ether, that is to say, a 
substance which had the power of con- 
veying light. This fact was known more 
than a century ago, but since then many 
other functions of the ether have been 
discovered, especially those associated 
with the terms electricity and mag- 
netism. | k 
But we have no sense organ for their 
appreciation; we can only investigate 
those things by instruments. And we 
have thus learned that what we call 
“light” is not a material but an elec- 
trical vibration, and that the ether is 
able to transmit every kind of vibration 
at the same rate, a rate which has been 


l po you know thata clean, bright © (i 
aerial wire gets louder volume and ENA 
£ longer distance than a corroded, soot- NX 
Í covered aerial? The corroded, tarnished 
$ surface of a bare copper aerial wire in- 
terferes very seriously with the flow of 
radio frequency currents from the an- 
tenna to the set. That is why the shiny, 
smooth wires of a Beldenamel Aerial 


measured, and amounts to about 186,- 
000 miles a second. 

Sound waves travel at a compara- 
tively slow pace, taking about five 
seconds to cover a mile; so that if we 
hear the thunder five seconds after the 
flash, we know that the flash is a mile 
away. If we hear the noise of the thun- 
f| der ten.seconds after, it is two miles 


If you install a Beldenamel 
Aerial, now, you will be J 
through with aerial troubles f 


for years to come. Smoke, f 


-n SR 


Les 


are protected with baked enamel. 


The Belden Superadio Antenna Kit contains a Beldenamel 


Aerial and other high grade aerial and ground parts. 


BELDEN MANUFACTURING COMPANY 
2316A South Western Avenue -- - l 


"m SS RE ~~ a 


~ -~ nannan 


fumes, and weather cannot 
affect the Beldenamel coat- 
ing on a-Beldenamel Aerial. 
That is why so many old, 
bare copper aerials are being 
replaced with Beldenamel 


Aerials. 


Ask your nearest dealer to 
show you a Beldenamel 
Aerial. It is sold in a dis- 


tinctive striped black-and- 


orange carton that protects 
you against substitutes. 


Chicago, Illinois 
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away; and so on. But we see the flash 
practically instantaneously, though not 
quite. The light of the moon takes 134 
seconds to reach the earth; the light of- 
the sun takes eight minutes; the light 
of the nearest star about five years. 
How long the light has taken from the 
the furthest star, no one knows; nor 
whether there is a “furthest” star. But 
clusters of stars are known of which the 
light that we now see started on its 


long journey 30,000 years ago. 


The rate at which light travels car- 
ries it a distance equal to seven times 
round the world in a second. A thread 
wrapped nine times round the world, . 
and then stretched out straight, would 
reach to the moon, and 114 seconds is 
the time taken to!cover that distance. 
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“The Lantern” 
$12.50. 


Such quaint charm to 
please the eye and 


rare power to pies 
the sarl Full and fai 

ful tone recreations a 
beauty. Priced low. 


No. 12--$16.00 
N Oo 15--$23.50 
Borkmanite Horn— 
Velvet Double 
Stylus Unit 
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“Justas if you were there!” 
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No. 1 18 ET 
“The Chinese Cone-Flex” 


The Ultimate in 


Radio Recreation 


i THE trappings of jabortoiy are gone. In its rich, quiet beauty, the 


Velvet “Jewel Case” Speaker is at peace in company with. 
richest furnishings---a rarely precious possession for any home. . 


For it is not merely beautiful. Itis living Radio Recreation itself when 
it brings in the full round tones of the whole orchestration. Tonal 
beauty that matches its outward delightful dignity. You must hear 
a fully ss ca the long step ahead which Velvet brings 
to a Os 


your 


Dealer-Jobber Franchise sales plan unusual---write or wire for details, 
It will bring you new satisfaction in selling Radio. | 

Sales Debartment Manufactured by 
THE ZINKE CoO. THE BORKMAN RADIO CORP. 


1323 S. Michigan Ave. Salt Lake City, Utah . 
Chicago, Ill. Kalamazoo, Mich. 


With Rare Beauty, Volume, Power! 
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We ask you to make 
this test for your own 
benefit before you se- 
lect any speaker — re- 
gardless of price. Walk 
into your dealer and 
ask him to connect one 
of his good receivers 
with any three speak- 
ers,includingOctacone 
—and just for the sake 
of comparison be sure 
that the other two are 
expensive instruments. 


and youll realize 
the Importance 


dow SPEAKER 


Then turn your back on the 
apparatus as he plugs in each 
speaker. Notice the difference 
in their tones—especially on the 
very high and the very low 


` notes. Watch for naturalness in 


reproduction. If you do you'll 
walk off with an Octacone at 
only $19.50! 


Octacone is built just like the 
human ear. Its diaphragm is 
shaped just like the human ear. 
Its apex is slightly off center just 


‘as it is in the Tympanic Mem- 


brane or ear drum. It vibrates to 
sound exactly as the human ear. 
And don’t forget this — Octa- 
cone’s handsome metal cone-case 
will resist the roughest treat- 
ment and even though you drop 
it on a cement floor it will not 
be injured in the least! 

Octacone is licensed under Frank 

E. Miller patent numbers 1,190,787; 


1,220,669; 1,294,137. Other pat- 
ents pending. 


Send for interesting booklet, “It’s 
Almost Human”. If your dealer 
doesn’t carry the Pausin Octa- 
cone write to Department F. 


Pausin Engineering Company 
727 Frelinghuysen Ave., Newark, N.J. 


This is the rate at which radio waves 
travel; for they too travel through the 
ether, and consequently reach every 
part of the earth that they reach at all 
in a minute fraction of a second. 

So that when it is said that a speaker 
whose utterance is being broadcast can 
be heard by the listeners-in before his 
voice and the other people at the back 
of the same hall as he himself is in, the 
statement is quite true, and would be 
true even if the listener-in were thou- 
sands of miles away. 

In contrasting sound waves with 
water waves, we realize that the motions 
are different and that the rapidity of 
vibration is different too. The up-and- 
down motion on the sea may take sev- 
eral seconds to complete each period. 
The vibrations of an ordinary voice may 
be two or three hundred a second; or for 
a soprano might run up to almost a 
thousand or so. Indeed the highest 
squeak that is audible is estimated at 
between 20,000 to 40,000 a second. 
But radio oscillations are much more 
rapid than that, unless the sending- 
station is a gigantic onc emitting waves 
several miles in length. The most usual 
waves employed in broadcasting are 
from 200 to 600 meters, let us say, about 
400 meters, or about a quarter of a mile; 
and the antenna at such a station has to 
vibrate electrically 750,000 times a 
second. No form of matter is able to 
transmit waves at this rate. We are 
dependent wholly on the properties of 
the ether for all optical and radio phe- 
nomena. And were it not for the fact that 
the speed of transmission for every 
length of wave—whether they be twelve 
miles or the millionth of an inch in 
length—is accurately the same, there 
would be great confusion, and the trans- 
mission of radio telephonic speech would 
be impossible. 

The question must now be asked, if 
waves on water and waves of sound, 
though both conveyed by matter, differ 
so entirely in their details—one being a 
heave up and down, while the other is 
a to-and-fro compression—what sort of 
motion is it which occurs in the ether, 
and what kind of waves are light waves? 

The answer at present is that we 
do not precisely know. We know that 
they are not like water-waves, nor are 
they like sound-waves. They are purely 
electric or electromagnetic. 

There is something in the structure of 
the ether which enables it to transmit 
these peculiar waves; but what the struc- 
ture of the ether is has not yet been 
worked out. The remarkable thing is 
that these electric or ether waves, even 
if very intense—and they may easily be 
emitted with the strength of some horse- 
power—do not affect any of our senses, 
and do not appear to affect the human 
organism at all. We can live in the midst 
of them and know nothing about them. 
As a matter of fact we are living in the 
midst of them now, and we can only de- 
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$63.05 


Complete Parts 
(less cabinet) 


` Automatic Variable Coupling, 


same control operates tuning 
condenser and primary coil coup- 
ling simultaneously, gives maxi- 
mum and equal amplification 
and selectivity over entire tuning 
range. 

Stage Shielding—prevents coup- 
ling between stages, eliminating 
oscillation and increasing selec- 
tivity. Clarifies reception. 


Hi-Q Foundation Unit 


Includes drilled and engraved 

- Micarta Panel, drilled Micarta 
sub-panel, two complete shields, 
extension shaft, two equallizers, 
fixed resistance, hardware, wire, 
nuts and screws. 


$10.50 
Associate Manufacturers 


Carter Radio Co. 
Martin-Copeland Co. 
Radiall Company 
Samson Electric Co. 
Sangamo Electric Co. 
Benjamin Electric Mfg. Co. 
Eby Manufacturing Co. 
Hammarlund Mfg.:Co. 
Durham Resistors 
Westinghouse Micarta 


Hammarlund-Roberts 


Wace e ya ae yon > ee 
ein Pte Lae 


MEN “How To Build It” 

` Book 
Complete instructions 
for assembling, wiring 
andoperating the 
Hammarlund-Roberts 

- Hi-Q Receiver. Pre- 
pared under the direc- 
tion of the Engineer- 
designers. 


25c 


Hammarlund-Roberts Performance Means 


A New Measure For All Radio © 


|-° HE Hammarlund-Roberts Hi-Q is an outstanding example of scientific 
radio engineering. No ordinary standards of tone, selectivity or volume, 
can be applied to this new receiver. 


In designing this Hi-Q Receiver, the Hammarlund-Roberts Board of Engi- 
neers representing twelve nationally known manufacturers, had at their dis- 
posal the finest experimental laboratories—and no handicap in building ‘to 
establish specifications or to a set price. 


This concentration of the leaders in the perfection of one radio Receiver has - 


developed entirely new features that produce results unknown to the average 
radio man. Automatic variable coupling gives maximum and equal ampli- 


fication and selectivity over the entire tuning range. Stage shielding elimi- 
nates coupling between stages, prevents oscillation and increases selectivity. ` 


Two dial control simplifies tuning. 
ANYONE CAN BUILD THE HAMMARLUND-ROBERTS Hi-Q 


All the research, the selection of parts, the exact placing of units, has been 
worked out in advance for you. And you have a receiver that will equal an 
eight tube set —simplicity of design and operation hitherto unthought of — 
all at less than half the price you would pay for a factory made set of any- 
where near equal efficiency. 


Hammarlund 


OBERTS 


HiQ 


% High ratio of reactance to resistance,- High ratio—=Great selectivity-Loud signals, 


- 1182B Broadway : New York 


Page 675 


Ce ANNILA NNI INNI AN 


rS 


SANVALAAAA 
A 


hy, VA I 


il) 
x ni 
m TC ANY 


N fa 


The Newest Product 


of the manufacturers 
of the largest line 


of RADIO TUBES in the world! 
To ADD 3 stages of amplification 


to any set, take one minute to 


make one singlé connection with the - 


most amazing of all radio improve- 
ments—the Sonatron Amplifier! It 
will give you a new conception of 
tonal purity, and bring in distant sta- 
tions with real volume and absolutely 
no distortion. Identify it by its Red, 
White and Blue tubes. See it at your 
dealer's—or write the nearest Sona- 
tron branch. 

May even be used on crystal sets, 

- Also furnished for dry cell sets. 
Sonatron 200-A  Sonatrontype171-A 
— Power Detector a OLA 
Replaces the old nA ibe oUt 
style 201-A and 200 Without re-wiring, 
aad doubles volume Used ia hst audio 
and distance. One 
of Sonatron’s 25 
distinct tube types, 


edance matches 
oud speaker, elimi- 
nating distortion. 


\ i " l 


Ye 
| ij Somayaon 
Tere om 


Sonatron offers 25 distinct types of radio 
tubes—the largest line in the world! And 
each tube is carefully adapted to the par- 
ticular work it is intended for—that means 


amazing results—a new standard of recep- - 


tion! Your dealer has the Sonatron line 
or get in touch with the nearest ' 
Sonatron branch. 


Products of 
SONATRON TUBE COMPANY 
` Chicago, New York, Newark, N. J., Detroit 
Windsor, Ont., Can. 


All apparatus advertised in this magazine has been tested and a 


stage, its low im: - 


tect their presence if we provide our- 
selves with a suitable “medium” for 
their detection, that is, a suitable re- 
ceiving instrument. 

Then we find that we are immersed in 
speech and music and Morse code, with- 
out the least knowledge on the part, of 


ordinary humanity. Only the enlight-. 


ened experimenter or listener has learned 
how to receive these ethereal pulsations, 


and interpret them in the way intended - 


by the sender. 

There may be many other things‘ in 
the Universe of which we are equally un- 
conscious, and until our eyes are opened, 
figuratively, or until we are provided 
with the necessary receiver, we may live 
and die in complete ignorance of many 
of the things that are going on round us 


| all the time. 


How to Solder 
(Continued from page 660) 


‘solder, but don’t skimp- on the heat. 


A lukewarm iron is worse than useless. 
On the other hand, don’t allow the cop- 
per to become red hot, for it is impos- 
sible to solder with a red hot iron. If 


` you don’t believe this, try it some time. 


You will see the solder roll right off the 


. tip, and all the paste in the world won’t 


make it stick. 
Now, when you start work on your 
set, you will find the soldering the least 


in place it puts you Just so much nearer 
the completion of the outfit. E 
Perhaps you are curious about the 
function of the paste or flux in the solder- 
ing operation. As most soldering direc- 
tions are strangely silent on this detail, 
it is explained briefly here. 
- When a high heat is applied to an 
ordinary metal like copper or iron, the 
material reacts chemically with the 
oxygen that forms part of the air, and 
as a result its surface is covered with a 


- thin film of a new substance, known as 


an “oxide” of that metal. Rusting of 


steel and iron constitutes a common 


form of this action. If it is desired to 
join two metals together through the 
agency of heat, this film must be de- 
stroyed, otherwise it: would prevent the 
molten cohesive agent from attaching 
itself directly to the surfaces of the 
metals. | , 

It is therefore necessary to introduce 


‘into the operation a substance which is 


capable of absorbing the film and rend- 
ering it. harmless as quickly as it forms. 
In soldering, the paste, or more properly 
the “flux,” is what accomplishes this 
devitalization. | 

The viscosity of the paste or fluid 
itself is no factor in the binding pract'ce. 
The soldering flux serves only to remove 
the harmful film of oxide. As a matter 
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The2 Biggest Bargains 
Famous HARKNESS Kits 


Better than Ever 


THE RADIO GUILD Inc 
[2 Maret St Neva N- 2 


troublesome of the mechanical details. .| 8 
In fact, you will distinctly enjoy han- | 
dling theiron, for as it cements each wire | 
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Harkness 3-tube Kit. Most extra- 
ordinary outfit of its size made... 


Equals any ordinary 5-tube set. 
A wizard for distance. Unexcelled 
in tone quality. Complete parts 


Harkness 5-tube Kit. A single dial _ 
control receiver using the latest re- ` 
sistance coupled amplification. De . 


signed for new power tubes. Com- 


plete parts.... Only $47.50 . 


Octacone Speaker. A new cane 


speaker. As fine as the human ear— . 


as durable as bronze—fits any re- 


ceiver. Equal to the best 
Only $19.50 
Also — — 
Cockaday 5-tube LC-27 Kit. Just 
out. Complete parts....$85.20 


Browning Drake Kit. The latest 


improved 5-tube kit. 


Dealers’ Discounts on Request 


Send for latest complete price sheet 
of radio bargains and free book show- 
ing all the famous Harkness circuits. 
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PERFECT FILAMENT CONTROL 


Provides complete 
a) noiseless ent con 
trol for all radio mbes 
withoutchange of con: 
nections. Metal parts 
are nickel plated. One 
hole mounting. Self 
contained switch opens 
battery circuit when 
desired. 


Electric Controlling Apparatus 
276 Greenfield Avenue Milwaukee, Wis 
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of fact there are as many liquid fluxes |. 


as there are pastes. 
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THE PERFECT POTENTIOMETER 
Uses graphite disc resistors which are 
noiseless and not 
affected by atmos- 
pheric conditions. 
Metal parts are nickel 
plated. One hole 
mounting. Finish 
and knob match 
Bradleystat. Made in 
200 and 400 ohm 
ratings. 


Electric Controlling Apparatus 


276Greenfield Avenue Milwaukee, Wie § 
oa 
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Now a BALANCED Cone Speaker! 


R.F. J. Batancen | 


OVAL cons SPEAKER. 
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ILLUSTRATION SIZE gE s 
approximately 1⁄4 20 in. on long side of oval p- 
of actual size 14 in. on short side of oval ' í 


of speaker 20 in. high SA 


AT LAST all the high notes and all the low notes! A small cone gives high notes only. In 
a large cone, low notes predominate. In the R.F. I. Balanced Oval Cone Speaker the long 
side of the oval stresses the low notes and the short side stresses the high notes, and. 
‘the two give a complete balance. Wonderful volume, clear tone, and all mechanical 
parts hidden. The insistent demand for.more beauty in radio loud speakers is 
met by the R. F. I. Oval. It is a pure Renaissance reproduction, designed by 
A. Kimball & Son, New York. Free of all patent infringements, licensed 
under all the Lektophone patents. Old Gold or Statuary Bronze. 


Price $25.00 —W est of the Rockies $26.50. 
Supplied on Approval by your Dealer. 


Mr. Jobber or Mr. Dealer: Write or Wire for Agency... 


RADIO FOUNDATION INCORPORATED: 
25 WEST BROADWAY ä E - NEW-YORK 
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The New-Model Crosley ‘‘5-50”’ Receiver 


(Continued from page 656) 


‘SHIELDED SIX 


The Shielded Six is one of the 

- highest types of broadcast re- 

ceivers. It embodies complete 

. Shielding of all radio frequency 

. and detector circuits. The qual- 

~ ity of reproduction is real—true 
. to the ear. 


Behind the Shielded Six is com 


‘engineering. It is sensitive. ay in 


and day out it will get distance—on - 


the speaker. It is selective. Local 
Stations in the most crowded areas 
separate completely—yet there are but 
two dials to tune. 


These features—its all-metal chassis 
and panel, its. ease of assembly, and 
many others—put it in the small class 
of ultra fine factory built sets, priced 
at several times the Six’s cost. 

The SM-630 Shielded Six Kit—includ- 
ing all specified matched and meas- 
ured parts to build this remarkable 
receiver—price $95.00. 

The 633 Essential Kit—contains 4 con- 
densers, 4 R.F. transformers, 4 coil 
sockets, 4 stage shields and the link 
ponparen laboratory matched—price 


Clear and complete instructions, pre- 
pore by S-M engineers, go with each 
i ail will be mailed separately for 

Ce s 


635 Short Wave Kit 
Pease S95, Shore ie Resa 


ed 
and matched essentials for a real short 
wave set. Its range is 18 to 150 meters. 
The kit contains a set of four plug-in 
coils, one coil socket, one coupling 
condenser and two 140 mmf. conden- 
sers. These parts are all carefully de- 
signed for operation together. | 
With the four coils supplied, the 
amateur bands fall well to the center 
of the tuning scale. ‘‘Dead spots” at 
which the receiver will not oscillate 


are totally eliminated. The antenna ' 


condenser allows coupling adjustment 


to suit individual conditions. Price , 
$23.00. 


_- SILVER-MARSHALL, Inc. - 


844 W. Jackson Blvd. 
Chicago, U. S. A. 


tent 


« 


BENEATH THE SUB-PANEL OF THE NEW CROSLEY 
Notice how the metal framework supports all of the apparatus that 
is used in the receiver and at the same time acts as a shield between 

the various stages. 


controls has been found, however, they 
may be left_in that.position and the 
three circuits’ will remain in resonance 
except, perhaps, when the receiver is 
tuned to the extremes of the broad- 
casting waveband.. | 

There are two other controls on the 
front panel. At the left, near the bottom 
edge, is a small knob which operates the 
filament rheostat. This controls the 
amount of current fed to the filaments of 
the five tubes from the “A” battery. 
In operation this control may be set at 
the point which provides best volume 


and left there at all times (unless thè 


“A” battery starts to run down, in 
which case this knob is advanced accord- 
ingly). Or this knob may be used as a 
volume control. (Another and better 
method of controlling the volume will 
be described later.) 

The other operating control is the 
“crescendon,” which is located toward 
the right, at the lower edge of the panel. 
‘This is a knob similar to the rheostat 
control knob. Its purpose is to regulate 
the sensitivity of the receiver by varying 
the amount of regenerative feed-back 
in the detector tube circuit. This use of 
regeneration adds greatly to the sen- 
sitivity of this receiver which is one of 
the few licensed under the Armstrong 
patents to use this method of amplifi- 
cation. 

The tuning indicator is in the form of 
a calibrated drum which projects part 
way through the panel. The surface of 


~ this drum is covered with white paper on 
which is printed. the calibration scale — 


and ample space is provided to write the 


‘call letters of each station opposite the 
point on the scale at which the station is . 


tuned.in. On the side of this drum is a 
knurled disc which projects part way 
through the panel. This disc is the 
master tuning control which, asmen- 
tioned above, tunes the three circuits 
simultaneously. It is large enough to 


. permit minute variations in its adjust- 


ment; the knurled edge provides a good 
grip for the fingers when tuning. 

The internal assembly of the receiver 
presents many innovations. All of the 
instruments are mounted on a chassis of © 
comparatively light metal made rigid by 
the use of bulkheads of the same mate- 
rial, welded to the main chassis. These 
bulkheads not only add to the strength 
of the chassis, but serve as shields to 
isolate the fields of the various circuits 
from one another. 

Except for the three variable condens- 
ers, all instruments are mounted on the 
under side of the chassis. Thus they are 
doubly protected from dust and dam- 
age. The tube sockets are placed just 


below suitable openings in the top sur- 


face of the chassis so that the tubes may 
be inserted or removed readily. None of 
the instruments are mounted on the 
front panel of the receiver, but instead, 
are mounted on the chassis in such a 
position that their control shafts extend 
through holes provided in the panel. 

It is evident that simplicity and econ- 
omy have been considered important 
factors in the design of the receiver. An 
examination of the internal assembly 
discloses numerous ingenious devices 
which accomplish difficult ends in a 
simple but efficient manner. One of. 
these innovations, for instance, is the 
use of a small weight inside of the cali- 
brated wavelength drum to counter- 
balance the weight of the rotor plates of 
the variable condensers. Thus when the 
master tuning’ control is turned to a 
position which brings the heavier por- 
tion of the eccentrically shaped rotor 
plates uppermost, the weight in the 
drum is down. This holds the rotor 
plates in position, without the necessity 
for friction bearings on the condenser 
shafts. The net result of this scheme is 
to provide easy action of the master 
tuning control without shifting of the 
condensers when the hand is removed 
from the control. 
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standard of what a tuning control should be 


Š 


RAND NEW.. se yet it it is É 


already the distinguish- 
ing mark of a 1927 model 
receiver. 


Such is the reception ac- 
corded the MAR-CO illumi- 
nated control by leading 
- technical authorities and 
circuit designers everywhere 


1??? a reception paralleled 
only by the widespread ac- 
claim which, a year ago, 
swept 500,000 MAR-CO 
vernier dials into use. 


- Today 7 MAR-CO tuning is 
` standard or optional equip- 
- mentinvirtually everyimpor- 
. tant set-design of the season: 


yes 


Radio Broadcast’ s 
“LAB” Receiver 
MAR-CO controls standard equipment 


Cockaday’s L. C. 27 


Entirely MAR-CO-tuned, using the 
illuminated control and 2 MAR-C 
rheostat dials. 


Radio News’ 


‘“‘Auto-transformer’’ 
MAR-CO controls standard equipment 


Popular Science’s 
5-tube receiver 


MAR.-CO dials standard equipment; 
illuminated controls optional 


Citizens Radio Call Book’s 
TRF set 
with shielded transformers 
MAR-CO controls standard equipment 
and the 
St. James Super 
MAR- CÓ dials standard equipment 


Radio World’s 
‘“Hi-Power’ and Beacon Sets 
. MAR-CO controls standard equipment 


Radio Age’s “Super-9” 
MAR-CO 360-degree dials standard 
equipment 


Radio Age “Four” 
MAR-CO controls standard equipment 


Daven ‘‘Bass Note?” circuit 
MAR-CO dials standard equipment 


Hammerlundy 
Roberts, 1927 


MAR-CO dials standard equipment 


JIE VYY P a, 4 


CONTROLS 


V 


The Radio Home's s e 
“VARION” A. C. set 


MAR-CO controls standard equipment 


The “Infradyne” 
sponsored by RADIO 
MAR-CO controls optional 


The Fenway 
MAR.CO controls standard equipment 


Ferguson Receivers 
MAR-CO controls built-in . 


Let this impressive list be 
your guide when you select 
the tuning controls for the 
new set you build, or the 
old one you remodel. ANY 
set can have MAR.-CO tuning. 
Write for booklet. 


Martin-Copeland Company 
Providence, R. I. , 


MAR.CO illuminated controls, 

complete with template, 

bezel, and 6 Volt Mazda lamp) 
Scales O to 100, or 100 to O, $3.50 


MAR-CO vernier dials, 4 inch and 3 inch. 
Scales O to 100, or 100 to O, 
and 360° vernier dials, 


nickel plated. ......-002. - $2.50 


gold plated .ccccccccesaces 2.75 
MAR.-CO 2 inch rheostat dial 

(matches vernier dials in 

appearance) oceccccccccce 5 
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MODERN 


OU will be astonished to find 
A what greatly improved recep- 
tion you will get from your present 
set when you try a Modern “B” 
Compact. | 
It furnishes quiet, uniform current that 
eliminates many battery noises often mis- 


taken for static, connects to your light 
socket and does away with “‘B”’ Batteries. 


Ideal for sets up to six tubes including 


power tube. Has three B+- taps and two | 


d variable voltage controls. Complete with 
H" Raytheon tube. 


$3 ()-00 


(BAST OF THE ROCKIES) 
If your dealer can’t supply you write us direct 
The Modern Electric Mfg. Co. 
Toledo, Ohio 


~Mopern “B” Power Unrr 
For Sets LARGER THAN Six TUBES 
$50.00 East of the Rockies 


Constant as Niagara 
ma Silent as the Sphinx 


All apparatus advertised in this magazine-has been-tested-and a7 


The “5-50” receiver is exceptionally - 


flexible in so far as its tube and bat- 
tery requirements are concerned. The 
tube combination preferred by the 
author consists of UX-20l-a tubes in 


‘the first, third and fourth sockets, a 


UX-200-a tube in thelast socket for the 


detector, and-a UX+112 power tube in- 


the second, socket, which is the second 
stage of audio-frequency amplification. 


If preferred, however, UX-201-a tubes . 


may be used in all five sockets. 

The above tube combinations apply 
only when a storage “A” battery is used. 
When the use of a storage battery is not 
desirable or practical, dry-cell tubes of 
either the 114-volt or 3-volt type may 
be used throughout. Thus any standard 
type of tube may be used in this receiver 
without any change in the receiver 
itself. . 

The battery requirements depend 
largely upon the tubes used. If a power 
tube is used in the second stage of 
audio-frequency amplification, for in- 
stance, it is advisable to use a total of at 


least 135 volts of “B” battery, regardless: 
of whether the power tube is a UX-112, | 


a UX-171, or a UX-120. The “O” 
battery requirements will also vary with 
the type of tubes used. Complete in- 
formation on the battery requirements 


| of each type of tube are given in the 


instruction sheet which comes with 
the receiver. ; 

In general, the tests of this receiver 
disclose the fact that its volume is so 


great that the use of a power tube in the 


last audio stage is necessary if distortion 
resulting from the overloading of the 
last tube is to be avoided. If a non- 


power tube is used it is necessary to 


keep the volume toned down in the case 
of reception from local stations, in order 
to avoid overloading. This regulation 
of volume is best obtained by turning 
the master tuning control slightly off the 
best setting for a given station. -In other 
words, if a certain broadcasting station 
comes in best with the tuning indicator 
set at 50, the volume may be reduced by 


turning the tuning control slightly |-| a 
| EBY BINDING POSTS 


above or below this figure. . 

When a power tube is used the full 
volume of the receiver may be taken 
advantage of, without any loss of qual- 


ity of reproduction. In such a case the 


volume js sufficient for all practical 


purposes, and too great for use in an- 


ordinary room except on distant sta- 
tions. 

- A good cone-type loudspeaker is 
recommended for use with this Crosley 
receiver—which is another way of saying 
that the tone quality of this receiver is of 
a high order that warrants the use of a 
high-class speaker if the good quality is 


1 to be maintained. 


The set is considerably more sensitive 
than a five-tube receiver is ordinarily 
expected to be in these days of seven, 


eight and nine-tube receivers. A num- ` 


ber of stations up to a thousand miles 
distent were tuned in during the eve- 


roved by POPULAR RADIO LABORATORY 


UDIO GGA 
AMPLIFICATION 


The four types 
thoroughly ex- 
plained in a fully 
illustrated booklet 
9x 12”. This book 
will be sent to you 
absolutely FREE 
if you will send me 
‘six cents in stamps 
to cover cost of 
handling and post- 
age. o 


W. McMANN 

DEPT. PR , 
64 CHURCH STREET 
NEW YORK CITY 


Look ’Em Over! 


Will get your O.K. on every point. The tops 
don’t come off, it’s impossible to make wro 
connections and they make a perfect electri 
connection with any type of terminal—straight 
wire, loop wire, pin or slotted. 


Some of the greatest radio experts in the coun- 
. try looked them over and as a result EBY Bind- 
ing Posts are used and recommended in the 
Infradyne, Hammarlund-Roberts, Cockaday, 
L.C. 27, Browning-Drake, Victoreen, Madison- 
Moore, Lynch and Varion Power Units and 
other popular circuits. 


Made in 28 different markings—150 at your 
dealer's. : 


The H. H. EBY MANUFACTURING CO. 


4710 Stenton Avenue Philadelphia, Pa. 
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-as the test was made on a rainy summer 
‘evening, conditions were far from ideal. 
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tion of distance-getting capacity under Y ‘i 


T 


and thousand mile reception under these 
circumstances is a pretty good indica- 

| 

j 

{ 


more favorable conditions. | 
This reserve of sensitivity makes it 


possible to use this receiver with an 


indoor antenn: or a short outdoor an- 
tenna, and to obtain entirely satisfac- 


tory results, at least from local stations- 


up to a hundred miles or so distant. 

` For the maximum result, an antenna 
around J“J0 feet in length will probably 
be foun‘! best. In locations close by the 
broadcasting stations, however, it is 
advisable to use an antenna somewhat 
smaller than this. 


. 


The Mu-Rad Super-Six 
Receiver. 
(Continued from page 657) 


is a “sensitivity” control knob on the 
front panel which permits the operator 
to adjust the circuit to obtain this maxi- 
mum amplification, but still to avoid 
distortion. 

The audio-frequency amplifier uses 
three low-ratio transformers. The re- 
sult is that the incoming signals are 
amplified to great volume and even in 
the case of reception from distant sta- 
tions, there is ample volume to operate 
the loudspeaker. For: local and semi- 
distant reception it is necessary to keep 
the volume control turned well down. 
The tone quality remains uniformly 
good, however, regardless of the amount 
of volume. 

The external appearance of the re- 
ceiver is altogether pleasing. The cab- 
inet is of mahogany, finished in a warm 
two-tone brown; the large surfaces are 
kroken by a panel effect, which lends 
considerably to the charm of the cab- 
inet. 

While the cabinet is a table mountinz 
model, space is provided within it for 
all batteries. This space is provided in 
the form of compartments at either end, 
each of which has a front door which 
swings out to permit access to the bat- 
teries. Then, too, the entire top of the 
cabinet is hinged at the rear, so that it 
may be raised. This is an added con- 
venience when replacing or moving the 
batteries or tubes, as the raised top not 
only exposes the receiver proper, but 
opens the top of the battery compart- 
ments. | 

The receiver is located between the 
two battery compartments and is 
equipped with a recessed, sloping panel 
which carries the operating controls. 
This panel is of a mahogany grained 
composition material, set in a frame of 
real mahogany. Both the panel and 
the frame match the coloring of the rest 
of the cabinet. 

The single wavelencth-tuning control 


` 
moe 
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9-tube power smashes 


the barrier of distance 


Remote stations come in with 
remarkable clarity and volume 
even when local stations are on. 


O other commercial set made 


has such power—or power so 


easily and simply controlled. 


All the RADIO experience of 14 
years is back of this new Priess, the 
best set that radio engineers have 


ever made and by far the greatest 


value your money can buy. 


Do not buy any radio until yoy 


have heard the new Priess—IN 


YOUR HOME—a Priess dealer will’ 


demonstrate gladly. No obligation 
to buy. Write for names of nearest 
dealers. Illustrated leaflet on re- 
quest. 


TRADE MARK 
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ConsoLE—$335 


The one set for cities 
and other congested areas 


LOOP OPERATED 


Single dial control. 
Matchless selectivity. 
Nine Tubes. Tremendous 
distance. No interference. 
No background noises. . 
No lightning hazards. 


In the console there is 
ample room for all bat- 
tery equipment. 


TABLE Mone, $195 


İNE 


“Outstanding radio performance and value on the market today—without exception” 


PRIESS RADIO CORPORATION 


693 Broadway 


New York 
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‘All apparatus advertised in this ma 


The First 
Universal Condenser 


Avoids Crowding 
at any part of 
the wave band 


The New Hammarlund 
“MIDLINE” 
With Full-Floating Rotor Shaft 


T shaft may be ad- 
justed to any desired 
length for accommodation 
of different dials, or it may 
be replaced by a longer 
shaft for direct coupling to 
yther condensers. Gears, 
-~ cams or pulleys may be at- 
., tached for any arrange- 
ment of single-control mul- 
tiple condenser operation. 


The new “Midline” con- : 


denser has every refinement 
learned from Hammar- 
lund’s 16 years of expe- 
rience in the manufacture 
of electrical precision in- 
struments. Made in all 
standard capacities—single 
and multiple models. + 


ny For sale by the bet- 
ter radio dealers. 


Write for descriptive folder 


HAMMARLUND MFG. CO. 
424-438 W. 33rd Street, New York City 


ammarliund 


PRECISION 
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A TOP VIEW OF THE MU-RAD RECEIVER 


The tuning condensers are enclosed in a metallic shield in the middle 

compartment that contains the receiver proper; the six tubes are mounted 

three on each side of the central tuning unit. The two rectangular com- 

partments located on each side of the set compartment are for the “A” 
and “B” batteries. 


is placed in the center of the panel. 


This control is set in a bronze escutcheon. 


plate on which a calibrated scale is 
embossed. The tuning indicator hand, 
also of bronze, moves over this scale. 
Immediately above the scale is a small, 
colored crystal window behind which is a 
small electric pilot light to indicate when 
the receiver is in operation. 

At either side of the master tuning 
control there is a knob similar to the 
master knob but smaller. These are 
the “sensitivity” and “tone” (volume) 
controls. These three knobs are all of 
such size and shape as to provide a 
comfortable fingergrip. : 

In the framework, just below the con- 
trol panel, are two small rotary switches. 
One is the antenna switch, by means of 
which the antenna values are adapted 
to the requirements of this receiver. 
Tke other switch is to turn the receiver 
on and off. 

Once a given broadcasting station has 
been tuned in on this new model, and a 
notation made of the setting of the 
indicator pointing for that station, it 
may be tuned in again at will by simply 
turning the control until the pointer is 
again at this same setting. Thus if a 
list is made up of the indicator settings 
of the operator’s favorite stations, any 
of them may be tuned in whenever 
desired. | 

The antenna required for the opera- 
tion of the “Super-Six” may be any- 


. thing from a fifteen or twenty-foot ìn- 


door wire to a longer outdoor wire, up to 
150 feet in length. When maximum 
results are required (considered from 
the standpoints of selectivity, volume, 
and distance -reception), an outdoor 


"antenna of from 80 to 100 feet in length 


is recommended. When reception from 
nearby stations is all that is required, an 
indoor antenna strung around the pic- 
ture moulding of the room in which 
the receiver is located will give good 
results. 

The receiver makes use of UX-201-a 
tubes throughout, except in the last 
audio stage; where a power tube such as 
the UX-112 or UX-171 is recommended. 

The batteries required are: a storage 
“A” battery and a suitable battery 
charger, preferably a trickle charger; 
three “B” battery blocks, with a total 
voltage of 135; and a “C” battery. 

The type and voltage of the “C” bat- 
tery will depend upon the type of power 
amplifier tube used in the last socket. 
With the UX-171 tube the “C” battery 
should be made up of one standard 4%- 
volt “C” battery unit and a midget size 
2214-volt block. With the UX-112 tube 
in the last socket two of the 414-volt 
“C” battery units are used. 

In place of “B” batteries a power 
supply unit which takes the high voltage 
from the house lighting lines may be 
used. Such a unit should be capable 


of delivering between 135 and 180 volts, 


maximum, and should have additional 
terminals to provide 45 and 90 volts. 
The manufacturers of this receiver make 
such a supply unit, which is sufficiently 
compact to fit into the battery compart- 
ment in the receiver cabinet. 

It will be seen from the illustration 
on page 657 that this receiver is adapt- 
able to any sort of a table for mounting. 
As the batteries are all in the receiver 
cabinet there is no necessity for using a 
regular radio table. Instead a small 
serving table or any other form of table 


_ that happens to be at hand may be used. 


_ THE finest TRANSFORMER 
IN THE WORLD” 


~- 


ADIO Engineers and those who know, pro- 

.nounce MADISON-MOORE TRANS- 

FORMERS the most perfect. Their superiority 

= has been unquestionably demonstrated under 
-every possible test. a 
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You are assured greatest satisfaction in the essen- 
tials of perfect Radio reception. 

SELECTIVITY: Silent nights are no longer 
necessary. MADISON-MOORE. Transformers 
can always be depended upon to make distant sta- 
tions like locals on your dials. 


| QUALITY: From the tenor’s falsetto notes, to 
the rumbling bass of a great pipe organ, they faith- 
fully reproduce the beauty and shading of every 
tone. 


' DISTANCE: Repeated tests prove that sta- 
tions out of reach of many of the finest receiving 
sets are easily brought in with MADISON-MOORE 
Transformers. | 


O10ovy 


o9? 


oO 
m 
Z 
< 
m 
ra) 
ray 
40 
ar 


‘Oo 
N' dt 


VOLUME: These Transformers, when used 
with only a two foot loop, produce loud speaker 
volume on stations that have never before been 
heard in that locality by the broadcast listener. 


MADISON-MOORE Transformers are precis- 
ion-made and subjected to most exacting labora- 
tory tests until they are electrically and me- 
chanically perfect. 


TO HAVE MADISON-MOORE TRANS- 
FORMERS IS TO HAVE THE 
BEST IN RADIO 


Write us for name of nearest dealer. 


READ THIS GUARANTEE 
IT IS ATTACHED TO 
EVERY INSTRUMENT 


Madison-Moore Radio Corporation 
2524 Federal Boulevard 
Denver Colorado 


MADISON-MOORE 
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Make your LC-27 
Work ‘and Sound 
like Cockaday’s 


1—Use only genuine specially 
tested parts, as used by 
Laurence M. Cockaday. 


2—Follow only authentic ap- 
proved plans. 


ALLEN - ROGERS, AS THE 
ONLY DIRECT REPRESEN- 
TATIVE OF THE COMMIT- 
TEE OF 21 MANUFACTUR- 
ERS is especially equipped to 
supply perfectly balanced complete 
sets of parts because: 


A—Every partis especially selected | 
by the individual manufac- 
turer for ALLEN-ROGERS. 


B—Each part is thoroughly tested 

for ALLEN-ROGERS by the 
Radio Electrical Laboratories 
under the supervision of R. E. 
Lecault, E. 


C—Official full size blue prints are — 
_ furnished with every complete 
set of parts. | 
pe why. complete sets of LC- 
arts bearing the ALLEN- 
ERS label carry the following 


GUARANTEE 


WE unreservedly GUAR- 
ANTEE that anyone can 
construct the LC-27 Re- 
ceiver to function prop- 
erly when built by using 
a complete set of parts 
distributed by us. This 
means that if the set 
built by you does not 
work as we claim it should 
we will make it do so. 
without cost to you, even 
though we should have 
to rebuild the entire set. 


COMPLETE SET 
of LC-27 Parts 
including cabinet 


103” 


LC-27 Mechanical Kit 
$49°50 


Attractive discounts to Jobbers and 
Dealers. Send for free descriptive 
folder 
Direct representative of the Committee of 
21 Manufacturers 


Allen~Rogers 
Incorporated 


"Kit Headquarters” 
118 East 28th St. New York NY 
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UNDER THE SUB-PANEL OF THE FRESHMAN RECEIVER 

The ae condensers and tube sockets are mounted directly on 

the metal, chassis and panel; notice that the wiring is all in the form of 
flexible cable leads. 


The New Model Freshman 
i Console Receiver 


HIGH-QUALITY radio receiver 
at the low price that mass pro- 
duction makes possible—that is the 


' story behind the new Freshman re- 


ceiver (Model 6>F-11).* 

- In appearance this new set resembles 
the newest of phonographs. The 
mahogany finish of the cabinet has shad- 


` ing and highlights that lend variety and 


avoid the somberness that large sur- 
faces that are finished in an even color 
have. 

When the set is in operation the entire 
front of the cabinet opens up. The 
hinged door at the top front, which con- 
ceals the panel, drops down to a 


position at right angles to the front of 


tke cabinet to serve as a shelf on which 
to rest the arms in tuning the receiver. 

The rest of the cabinet front is made 
up of two large doors which open to dis- 
close a cone-type loudspeaker and, just 
below it, an inner door to a compart- 
ment which holds the batteries. 

When the top of the cabinet, which is 
hinged at the back, is raised tke entire 
“works” of the receiver may be seen. 


The entire assembly job has been done | 


*The data in this article also applies to Model 
6-F-12 which is exactly the same as Model 6-F-11 
except that the cabinet is of walnut instead of 
mahogany. 


by a series of mechanical operations; 
hand labor was used only to wire the 
assembled receiver. 

The receiver itself consists of two 
stages of tuned radio-frequency ampli- 
fication, à detector and two stages of 

transformer-coupled, audio-frequency 
amplification. 

The - . radio-frequency amplifier has 
been designed so that no neutralizing or 
stabilizing controls or adjustments are 
necessary. The receiver cannot oscillate, 
for the circuit design and physical con- 
struction of the radio-frequency ampli- 
fier are such that it keeps just below 
the point of oscillation 'no matter what 
wavelength the receiver may be tuned 
to. Thus good sensitivity is obtained, 
with stability, and. with maximum sim- 
plicity. 

The audio-frequency amplifier is 
really excellent; this is one of the reasons 
for the fine tone quality and great vol- 
ume that is obtained. A UX-112 power 
tube is used in the last stage of audio- 
frequency amplification and this credi- 
tably handles the immense volume put 
into it and reproduces extremely loud 
signals without blasting or distortion. 

Tuning is accomplished by means of 
three knobs located on the front panel 


‘THE RECEIVER UNIT AS VIEWED FROM ABOVE 
Note the neat appearance of this new model with the condensers and 
coils mounted as units and with the bakelite shelf for the tube sockets 
which is mounted on spring rubber to keep the set from howling by pre- 

venting tube vibration from loud signals, 
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; sentials embodied in the new LC-27 Re- we” Let us tell you more about Mr. Cockaday’s 


. ceiver, designed by- Laurence M, 
Cockaday, Technical Editor of 
, POPULAR RADIO. It adds more 
, pieces to the broadcast orches- 
tras—the drums, the bass viol, 
, the big horns, and it gives them 


jai newest contribution to radio. Fill 
ip out and mail the coupon today. 
2 It’s worth your while. E 


_ Mechanical Kits 


. the powerful, clear tone you were i 

i to get only on the middle and _ for the LC-27, $12.50 

- higher tones before. te eee ane . 

v a A i . . -2 ae tage trans- e ° 

-Now is the time to build the P ET Tne complete meenanical Si eam 

_ LC-27, the first receiver to have 1—Dubiler No. 902 filter condenser, 4 mfd. taining the special parts necessary to 

(all three requirements for perfect EPT A E a A 0100 duplicate the Popular Radio LC-27 Re- 

tone in radio reception: i a ata a a ceiver, can be purchased from your deal- 

A el di Seen fans ba ee E er. The kit contains one decorated and 

: I. clean, un istorte signa 1—Samson Pedic trequaney. choke coil No. Mi oP 
through the detector. SO ee ee aaa engrave icarta Panel, one, binding 

_ 2. Uniform amplification of all et itor A megoh ar o strip, bis pair of genuine cast 

l voice and musical frequen- E Teststor. 4 megohms. aluminum | ait angle brackets, one set 
cies with full volume 1—Carter short jack, No. 1. of four special Aluminum Co. of America 

: pegs A 1—Carter resistance, 0-10,000 ohms. hields d all th bol 

| 3. A filtered output by which 13—Eby engraved binding posts. shields, an the nuts, bolts, screws 
nothing but pure voice cur- 1—Amperite, No. 1. and brass angles necessary to build the 
rent is permitted to actuate © ne srechadieal $8 5 20 complete receiver. Dealers may obtain 
the loud speaker. me UOUE CARDEN ° these Mechanical Kits from the Com- 

The LC-27 Receiver operates — , mittee of 21 Manufacturers. 

A . g 

í | 

COMMITTEE OF 21 MANUFACTURERS :: 118 E. 28th STREET :: NEW YORK, N. Y. 


) | | Watch for this seal. 
It stands for parts of 
proven worth. 


‘LC-27 


Receiver 


MAIL THIS COUPON NOW! 


Committee of 21 Manufacturers, 
118 East 28th Street, 
New York, N. Y. 


Gentlemen: 


I enclose 10c for which please send me full constructional 
data for building the LC-27 Receiver. 


Name. ........s.cesooessereesereteseseserereceseeno RAER 


Address Pea e a a E Oe a S EEES 
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Build 


This New- 


HENRY 
LYFORD 


RECEIVER 


it has been approved and endorsed 
y— 


Rapio News 

Ravio 

Rapio AGE 

PopuLaR RADIO 
CITIZENS CALL BOOK 
Rapiro REVIEW 


and numerous other publications. 


Build this set and have the satis- 
faction of making the best and latest 
receiver. It’s the outstanding circuit 
of the year. 


Further information apon request 
| and Sully 


Complete parts 
a A 


carefully boxed 
without cabinet 


Complete Parts for 


LC-27 


1—Hammarlund Mid-Line Dual Con- 
denser .000275 mfd $ 
1—Hammarlund Mid-Line Single Con- 
denser .000275 mfd . 
1-Precision Duo-Octaform Coil Sct.. 10.50 
l1-Amertran DeLuxe Ist stage....... 10.00 
1-Amertran DeLuxe 2nd stage....... 10.00 
1—Amerchoke...............0 0000: 6.00 
Mpun #902 Filter Condenser, 


eovoeeeeeouse eee eee eee ene ee a 


eeeeersvre ese ene nee es ene se eeos 


2-Mar-Co Small Controls especially 
for LC-27, 0- to 50, 50 to 0 


1—Carter Battery Switch............ 63 
1—~Samson Radio Freq. Choke Coil $85 1.50 
3-Dubilier .00025 Condensers....... 1.05 


1-—Lynch 4 meg. resistor............. . 50 
1~Lynch single mounting........... .35 
1-Carter Single Circuit small jack ... .25 
1-Carter resistance 0 to 10,000 ohms. 2.00 
12-Eby Binding Posts............... 1.80 
§-Benjamin U.X. Sockets........... 3.75 
1—Amperite l ampere............... 1.10 


Mechanical Kit consisting of alu- 
minum shields, binding post strip, 
decorated panel and Tait brackets.. 12.50 


S8520 


CORBETT CABINET 


for the $ 18:00 


above set 
DEALERS—Wroicsale Catalon 
HEINS & BOLET 


Radio and Electric Supply Corp. 
Wholesale and Retail 


44 Park Place, New York 


Complete 
Parts 


difficulties were encountered 
attempt to operate the speaker inside of 
the cabinet; for instance, the tendency 
of the receiver to howl, due to the vibra- 
tion of the vacuum tubes. When a sig- 


of the receiver proper. This panel is of 
brass, finished to resemble mahogany; 
thus it matches the color scheme of the 
cabinet. The three knobs control the 
variable condensers which tune the 
antenna and the two radio-frequency 
amplifier stages, respectively. 

The manipulation of these tuning 
controls is simplified by the fact that 
the second and third tune exactly alike. 
That is, for a given station or wave- 
length, the settings of the second and 
third condensers, as indicated by the 
calibrated scales which revolve behind 
small windows just above the tuning 
controls, will always be the same. The 
setting of the first condenser may vary 
slightly from thé-setting of the other 


'| two, depending upon the size of the 


antenna used. At most, this variation 
does not appear to be more than a few 
degrees. l 

In addition to these three tuning con- 
trols there is a small lever, lower down 
towards the left of the panel, by means 
of which the volume may be regulated 
to any desired degree. A similar lever 
is placed to the right of the volume con- 
trol for the purpose of regulating the 
filament current to the detector and 
audio-frequency amplifier tubes. This 
latter adjustment is made once and 
requires no further attention unless the 
storage “A” battery is allowed to run 
down below normal voltage, in which 
case compensation may be made by 
means of this filament control lever. 

The physical make-up of the receiver 
is notably sturdy; ìt is evident that 
every precaution has been taken to 
keep anything from going wrong during 
shipment or after installation in the 
home of the owner. 

An instance of this quality is seen in 
the assembly of the complete receiver 
unit on a rigid, pressed-steel chassis 
which is copper plated and then enam- 
eled. Mounting throughout is accom- 
plished by means of riveted eyelets 
instead of the usual bolts and nuts. 
Thus there are no nuts to work loose. 

This damage-proof construction has 
even been carried to the extent of equip- 
ping the receiver with brass tuning 
knobs and brass control levers, all with 
a pleasing antique finish in old silver. 
Then, too, instead of wiring the receiver 
with stiff bus wire, a flexible, insulated 
cable is used. This makes the possi- 
bility of broken connections remote. 

A high-grade, cone loudspeaker is in- 
corporated in the cabinet as part of the 
receiver. This speaker is especially 
designed and adjusted for this particu- 
lar receiver; for this reason it does not 
have the peculiar muffled sound that is 


ordinarily obtained from a cone loud- 


speaker when it is partially inclosed in a 
compartment of a cabinet. Other 
in the 
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Ward Leonard 
Vitrohm 


The resistor 
units you 
need for 


24 Actual Size 


VARION 


Raytheon and 
AmerTran 
Battery Eliminators 


Not affected by moisture,. 
continuous service or overload. i 
Wire wound, vitreous enamelled 
(glass-like);-the permanently re- ; 
liable resistor. Non-inductive; 
zero temperature co-efficient. ' 
Compact; easy to use; hard to: - 
break. 


All sizes you need; separate units: 
or handy kits of units, totalling 
21,750 ohms in various resistange. - 
Recommended for all approved 
A. C. and D. C. eliminators. 

years manufacturing of resistance 


as specialists. 


RADIO | 
POWER SUPPLY 
For Every Set Made 


installed. 


Storad Units are quickly and easily 
Once you have a Storad on your circuit, you will 
have current—lots of it—when you want it. 
Storad Units are 100% over capacity. They 
will work on any set regardless of size, without 
hum. Ample power for UX-171 Power Tubes. 
Raytheon ‘'B’’ Power Supply is used on all 
heavy duty Storad units supplying ‘‘B’’ Power. 
Tobe Deutchmann heavy duty condensers and 
Storad special transformers and filters are used 
throughout. 

Here are some of the Storad Units: 

Type _201—Combination ‘‘B’? Power Supply 
and Trickle Charger complete with receiver 
control switch. 

Type 501—Light Socket Power Amplifier sup- 
plying ‘‘B’’ Power for the set. 

Type 701—Trickle Charger complete with re- 
ceiver control switch. 


Write for information. 


THE STORAD MFG. CO. 


2417 Detroit 
Avenue, Cleve- 
land, Ohio 


Type—101 
“B” Elimina- 
tor 


Surplus capacity, 
3 variable con 
trols from 180 
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Charging 
now simplified 
When a Tungar charges your batteries 


just by the turn of a switch, how easy - 
it is to keep batteries fully charged. 


aye Senet.” 
x se 


SSG ae 


Nowadays, it is possible to have a Tun- 
gar permanently installed. Then you 
can place the batteries in a cabinet, a 
closet, or down in the cellar, and just | 
have a convenient switch to throw when — 
they need charging. 
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It’s as simple as snapping on a light. 
And an overnight charge costs less than 
a dime 


Th 
ene emcee East of the Rockies 


and 6 volt “A” bat- = 2ampereTungar—$18 
teries, 24 and 96 volt 


7 Ampere aaa ampereTun 
. Two ampere Tungar installed Tungar “B” batteries, in ser- ; ee nba gar pas 
Ae aTa Babines, ies: and auto batter- rickle Charger—$12 
ies, too. No extra (60 cycles—110 volts) 


attachments needed. 


Tungar is the original bulb charger. It 
is a G-E product developed in the Re- 
search Laboratories of General Electric. 


Merchandise Department 
General Electric Company 
Bridgeport, Connecticut 


Reg. U.S. 


agen ee paw 
Eno poe, E 

mg a F oY 4 
Se a E oS A 1 


Tungar—a registered trademark— is found only 
on the genuine. Look for it on the name plate. 


GENERAL ELECTRIC > 
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We have seen them come and go, but 
we have been making and selling Radio 


Cabinets for 4 years. 


To-day thou- 


sands of the boys know exactly where 
to buy good cabinets at alow price. 
Our FREE New Catalog tells all 


about our 


“TVEYLINE’’—NSizes 7” x 18” to 7” x 30”, 714” or 10” 
deep. Mahogany rubbed finish or solid walnut. 
Full length piano hinge, lid support and rubber 


feet. 


“PIEDMONT’”—7” x 18” x 10”, 7” x21”, 7” x 24”,7”"x 
26”—-your choice, $2.65 each, f. o. b., Hickory. 
Mahogany rubbed finish, fancy nickeled hinges. 


“CAROLINA’—Genuine mahogany or walnut. Bat- 
tery compartments each end. Fancy base. Full 


length N. P. piano hinge. 


Highest grade rubbed 


lacquer finish. A beautiful cabinet. 


THE SOUTHERN TOY COMPANY 


INCORPORATED 


Hickory, North Carolina 
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FREE 
SIMPLIFIED 
BLUE PRINTS 


You know how helpful, interesting and practi- 
cal POPULAR Rapio is. You fully appreciate 
that at $3.00 a year It is a real bargain. Con- 
sequently you should find it easy to convince 
one, two or more of your friends, who are not 
now subscribers, of the unusual value when 
any one of thesethirteen sets of Simplified Blue- 
prints (described on Page 699 ) is offered free 
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“¢ POPULAR Rapio at the regular price of $3.00. 
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oe 


RS new subscription you send us with a $3.00 re- 
emittance. Five new subscriptions and remit- 


K tance of $15.00 would entitle you to fve sets 
free. 


KI 


*° 
heod 


© Coe, 


© 


Only one set of Blueprints free with a renewal 
subscription whether your own or a friend's. 


© 


o 


a POPULAR RADIO. INC.. Dept. 113 

= 627 West 43d Street, New York City 

a Enclosed is my remittance of ¢......-... covering 
= a-cecssosesee-fDnual subscriptions for POPULAR RADIO 
e (names on sheet attached). Send me set(s) checkad 
B below 

B ° 

~ O Set No. 4 O Set No. 16 

B O Set No.6 O Set No. 17 

a O Set No. 12 O Set No. 18 

= O Set No. 13 O Set No. 19 

a O Set No. 14 O Set No. 21 

u O Set No. 15 O Set No. 22 

e O Set No.23 

s (See page 699 for description of Sets) 

E TO ir EI EEE E E A AE i EEE el 
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EI A RAE ed et at ee TES EE 
E Foreign postage 50c eztra. No ezita for Canada. 
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with their twelve months’ subscription for 


%° In addition to the Blueprints given to your %° 
*% friends we will allow you one set free foreach ‘°° 
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-RADIO FANS- 


I f you are interested in 
SAVING MONEY 

on all the new, improved KNOCK- 

DOWN KITS for the following re- 

ceivers— 


LC-27- 


New and improved 
BROWNING-DRAKE 5 Tube 


DAVEN BASS NOTE 5 Tube 
S-M SHIELDED ‘‘6”’ 
LC SENIOR POWER PACK 


New Improved 


HAMMARLUND-ROBERTS Hi-Q 
SAMSON T-C 5 Tube 
REMLER INFRADYNE 10 Tube 


RAYTHEON B SUPPLY; AMER- 
TRAN POWER PACK 


and 
all the latest types of A and B elim- 
inators and loud speakers— 
Write to us 
before you buy! 


Remember: All:our knockdown kits 
are guaranteed to consist of all parts 
used by original designers. 


J and M Radio Co. 
88 Walker St. 
New York City 


nal was tuned in with great volume the 
loudspeaker, mounted inside of the cab- 
inet, caused the entire cabinet to vibrate 
strongly enough so that the vibrations 
could be felt if the hand was placed any- 
where on the outside of the cabinet. 
Naturally if the vacuum tubes were 
rigidly mounted they would vibrate with 
the cabinet. To overcome this the en- 
tire tube assembly was mounted on 
sponge rubber; this eliminates this 
trouble absolutely. 

Some idea of the sensitivity of the 
receiver may be obtained from the fact 
that during the PopuLtar Rapto tests 
of the receiver, the antenna was dis- 
connected entirely and the ground con- 
nection made direct to the antenna 
terminal of the receiver. Under these 
conditions stations up to fifty miles 
distant came in so strongly that the 
volume had to be cut down for comfort. 
In a home where there is no interest in 
reception from great distances and 
where reception from stations up to say 
fifty miles is all that is desired, there is 
no real necessity for an antenna at all 
with this receiver. 

If reception from distant stations is 
desired, an antenna is of course, neces- 
sary. Under ordinary conditions this 
should be an outdoor antenna about 75 
feet long (measured from the receiver to 
the furthest end). If the receiver is 


located in close proximity to a number 


of broadcasting stations, as is the case 
in the larger cities, best all around 
results will be obtained with a shorter 
antenna of from 30 feet to 50 feet in 
length. 

The tubes recommended by the manu- 
facturer for use with this receiver are 
UX-201-a’s for the two radio-frequency 
amplifier sockets and for the first audio- 
frequency amplifier socket. For the 
detector a UX-201-a or one of the new 
UX-200-a tubes may be used. The 
latter provides greater volume, .espe- 
cially on comparatively weak signals 
from distant stations. For the last 
audio-frequency amplifier tube the UX- 
112 tube is recommended although the 
UX-171 tube may be used. 

The battery requirements call for a 
storage “A” battery for lighting. the 
tube filaments; 135 volts of dry-cell or 
storage “B” batteries and two small dry- 
cell “C” batteries, providing a total of 9 
volts. The voltages used by the re- 
ceiver are: 2214 to 45 volts for the 
detector, 90 volts for the radio-fre- 
quency amplifier tubes and the first 
audio amplifier tube, and 135 volts for 
the power amplifier tube. 

In place of batteries, it is entirely 
practical to operate this receiver from a 
power supply unit connected to the 
alternating current light lines.* For 
this purpose the manufacturer recom- 
mends its complete “ABC” power-pack. 
When connected to the alternating 


~ *Any one of the various theon Po 

units described in POPULAR Ro for Nowe 
1925, May, 1926, June, 1926 and July, 1926, may 
be used’to supply thë ‘‘B” current for this receiver. 


filters the alternating current, changing 
it to the required direct current and sup- 
plying this at the proper voltages as 
required of “B” and “C” batteries. 
The power-pack also contains a trickle 
charger which keeps the small storage 
“A” battery fully charged at all times. 
The storage “A” battery used with 
this power-pack may be a small one 
because there is never any considerable 
drain on it with this continuous charg- 
ing process. 

The use of the “ABC” power-pack 
relieves the owner of the receiver from 
all battery worries. Its use is extremely 
simple, as there are no adjustments to 
be made onit. It includes a relay switch 
so that when the push-button on the 
receiver is pulled out, to put the re- 
ceiver into operation, the “B” and 
“C” power is also automatically turned 
on. When the receiver is turned off, the 
“BY” and “C” voltages are cut off, and 
the trickle charger is automatically 
turned on to charge the storage “A” 
battery while the receiver is idle. 


Our Silly Contemporaries 


The average man’s life is now divided 
between worry over two tubes—radio 


and inner. 
— Exchange 
* * 


“So your husband has taken your 
radio all apart?” said Mrs. Suburbs. 
“Ts he an expert?” 

“Not yet,” replied Mrs. Saylor, “He 
hasn’t got it back together.” 

— Life 
* * 

Excited voice on the phone; “John, 

come home at once, I’ve mixed the 


plugs, the radio is covered with ice and 


the ice box is singing, ‘Way Down 
South in Dixie!” 
—Life 
xX * 

R. M. sends us the story of a young 
bride who asked her husband to copy 
off a radio recipe she wanted. He did 
his best but got two stations at once, 
one of which was broadcasting the 
morning exercises and the other the 
recipe. This is what he took down: 

“Hands on hips, place one cup of 
flour on the shoulders, raise knees and 
depress toes and mix thoroughly in one 
half cup of milk. Repeat six times. 
Inhale quickly one-half teaspoonful of 
baking powder, lower the legs and mash 
two hard-boiled eggs in a sieve. Ex- 
hale, breath naturally, and sift into a 
bowl. 

“Attention! Lie flat on the floor and 
roll the white of an egg backward and 
forward until it comes to a boil. In ten 
minutes remove from the fire and rub 
smartly with a rough towel. Breathe 
naturally, dress in warm flannels, and 
serve with soup.” 

—Fargo (N. D.) Forum 
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Radio Reception 
is only as good as its 
Tone Quality 


OLUME means nothing if it brings only distorted 
noise. Distance means nothing if you are not rewarded 
by tone quality. 
Equip your set—no matter what type—with the Carbo- 
rundum Stabilizing Detector Unit and you are assured of 
crystal clear tones—of a quality reproduction you have 
never before enjoyed. 


The unit is built around the Carborundum Permanent 
Detector. No adjustments—no bothering with a jumpy 
cat's whisker. This detector is fixed under a five pound 
pressure—retains its super Sensitivity—it won't burn out. 


A booster voltage is supplied by a tiny dry cell and by a 
potentiometer control you adapt the unit to the circuit 
and receiving conditions. 


Increases selectivity—gives greater distance and volume— 
but above all brings you true natural tones. 


THE CARBORUNDUM 
STABILIZING. DETECTOR UNIT 


Improves Any Set 


SEND FOR THE SPECIAL HooK-UP BOOKLET 


$3.50 ~ Beine CARBORUNDUM ee Detector 


IN U.S.A. 


DEALER OR 
DIRECT - 


THE CARB 
NIAGARA FALLS, N. Y. 

SALES OFFICES AND WAREHOUSES IN 

New York Pittsburgh Chicago Philadelphia Cleveland 


Detroit Cincinnati Boston Grand Rapids Milwaukee 


A S The Carborundum Co., Ltd., Manchester, Eng. 


Carborundum is the Registered Trado Namo 
used by The Carborundum Company for SI- 
con Carbide. This Trade Mark ls the exclu- 
sive property of The Carborundum Company. 


3 
An TF, 


ié 
SoA T~ 
SALY a > 


a Google 


r ee eA are er) Aer ey tn be 
IN a “ 
* soa 


` 
TATA AEA 


Page 690 


Corbett’s Cabinets 
and Consoles for 
C27 


PRICES MODEL “C’? CHEST 


Cabinets in stock—have piano hinge 
and are 10” deep—grooved front top 
rail being removable. Illustration shows 

- gold line wood panel to match. 


Walnut Only Panel to 
Match 
$15.00 


Sizes 
7x18-10 


łFor Madison Moore Receiver. : 
tFor Victoreen. 


* Shipping charges prepaid— 


“Write for folder showing complete 
a line and other Radio Furni- 
ure. 


Model S-20-25 

COMBINATION CONSOLE......... $60.00 
Model S-20 

CABINET only with baseboard... .. .. $27.50 

: Model S-25 


esses wr eres eeo re eeaenaeeeses 


MODEL. “C” CHEST ply ut only. 


CORBETT CABINET MFG. COMPANY 
St. Mary’s, Penna. 


It Gets That Last Mile 


The New $ 
U. X. 


ke Ee h» Universal 


Build your LC-27 


and all popular receivers! 


100% Ready to Wire 
Knockdown Kits Save 
almost1 00% Valuable 


K—See that Gap? 


AIRGAP SOCKETS will rid Time 
your set of those squawks, howls 
and frying noises due to socket Pay No Morel 


ES! This is our own accom- 

plishment. It makes radio build- 
ing a pleasure. You can now build the 
most complicated receiver in less than 
one quarter the time. With our kit all 
that is left for you.to do is to connect 
the accurately numbered wires to their 
terminals. All guaranteed parts are 
already perfectly mounted on ve- 
neered mahogany baseboard and gen- 
uine bakelite engraved panel. 

You Pay No Morel! 
Cooperative buying direct for the con- 
sumer enables us to sell factory built 
sels, speakers, eliminators and knock- 
down kits at lowest in the country 


capacity; they keep your grids 
. negative, stabilizing your circuit, 
causing tube to go into oscilla- 
tions more smoothly and not 
“spill over’ until maximum re- 
sults are obtained. 


KAIRGAP 
SOCKET 


They prevent closed circuit, ab- 
sorption of current, intercoupling 
of circuits, feedback and unde- 
wirable capacity; making your set 
Nore stable, sharpening tuning, 
“ting in purer and clearer 
ith more volume on local 


iz e prices. 
ar T Before You Buy—Write 
| | 
| S | if LC-26 and 27 Daven Bass Note 
| N Browning-Drake Silver Marshall ‘‘6” 
; i Samson T.C. Victoreen , 
| New ROBERTS Remler Infradyne 
: D sie l O . 
ls AI Consumers Service 
| Cooperative Ass’n 


. 261-267 East 24th St., Paterson, N. J. 
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How to Patent Your 
Radio Invention 
(Continued from page 654) 
of patents by the writer, gave some valu- 

able advice to would-be inventors. 
“The most practical way to estab- 
lish beyond a doubt the date at which 
an inventor conceived an idea is to keep 
a notebook, summarizing all the work 
which he does from day to day. This 
should be a bound volume, not a loose 
leaf notebook. Whenever an idea is 
recorded which holds promise of being 
the basis for a future patent, it is im- 


portant that the inventor discuss the 


idea with two or three friends who are 
capable of understanding it and in 
whom he has confidence. They should 
then sign the notes referring to that 
idea in the margin of the inventor’s 
notebook, with some such statement 
as ‘explained and understood by me, 
together with a notation of the date 
they did so. 

“Often an idea, which, at first, shows 
promise of but limited application, de- 
velops, and by means of a notebook, 
such as I have suggested, an inventor 
has an adequate legal record from the 
time he first conceived the basic idea. 
If an inventor waits until he fully ap- 
preciates the possibilities of an idea, 
especially in a subject upon which so 
many active minds are working, as 
radio, before he establishes by written 
record his date of conception, he may 
ultimately lose the patent as a result, 
even though he is, in truth, the first 


inventor.” 


It is interesting to note that Pro- 
fessor Hazeltine’s mathematical ex- 
position of the principle of neutraliza- 
tion was recorded in his laboratory 
notebook and that this original working 
out of the problem was very valuable 
in establishing the priority of his inven- 
tion. This page from his notebook is 
reproduced with this article. 

Another method of establishing your 


‘date of conception is to write yourself 


a letter, preserving a carbon copy, de- 
scribing the device in full. Seal this in 
an envelope with sealing wax and mail 
it to yourself by registered mail. The 
record of its acceptance by the Post 
Office establishes the date without 
question. Upon its receipt, do not 
open the letter, but keep it sealed. 
File it in a safe place, attaching the 
carbon to the envelope. If it is ever 
required to establish your priority, see 
that the seal is broken in court under 
conditions prescribed by a lawyer. Of 
course, if the seal is broken without 
adequate legal witness, it can be con- 
tended that the description was not in 
the envelope at the time it was regis- 
tered. 

If you have conceived what seems to 
be a patentable idea, by all means 
establish in written legal form, through 
an affidavit or by the means herein 
described- the date.upon which you 
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. conceived the idea. Then apply the four 


questions which determine whether the 
idea holds a promise of profit, given in 
the beginning of this article. When 
the idea is sufficiently definite that you 
can show a working model or practical 
drawing so that it can be made by an- 
other, consult a patent lawyer. Select 


one who has had experience in drawing 
- patents on similar devices. Patent 


lawyers of repute are usually specialists 
in some one field, such as radio, trac- 


tion and automotive, for example. Use 
the same care: in finding a reputable 


lawyer as you would in seeking a physi- 
cian to perform a difficult operation. 
Inventors are usually careless about 
selecting legal, financial and sales assist- 
ance. A skillful and experienced lawyer 
can often extend the scope of. a patent, 
greatly increasing its ultimate value. 

If the preliminary search, which costs 
from ten to twenty-five dollars, does 
not reveal any interfering patent, speci- 
fications are then drawn up which con- 
sist principally of a description of the 
device, drawings sufficiently clear to 
enable one skilled in the art to construct 
the device and a series of claims which 
set forth what the device proposes to 
accomplish. With the filing of this 
document at the Patent Office, a fee of 
fifteen dollars is required. It is now 
examined by the Patent Office examin- 
ers who bring to the attention of the 
patent lawyer any patents or applica- 
tions which appear to conflict with it. 
These may require modifying amend- 
ments to your application or further 
affidavits to establish priority until all 
the objections of the Patent Office are 
met. 

Notice of the allowance of the patent 
is then sent by the. Patent Office and an 
additional fee of twenty dollars is due 
which must be met within six months 
or the application lapses. Astute in- 
ventors sometimes permit as much of 
this period to pass as possible because it, 
in effect, lengthens the useful life of the 
patent. Usually, within a month or 


two after the twenty dollar fee is paid, - 


the patent is granted, effective for 
seventeen years after the date of issu- 
ance. 

The granting of the patent is not, as 
is often supposed, a guarantee on the 
part of the government of the inventor’s 
priority or possession of the ea 
monopoly, As a matter of fact, 
gives you little more than the right i 
sue and to be sued in defense of the 
patent. The famous Selden patent, 


covering the use of an internal combus- 


tion with a wheeled vehicle, was con- 
tested almost to the day of its expiration. 

Foreign patents must be filed before 
the U. S. patent is granted, but not 
more than one year before application 
is made in the United States. In many 


foreign countries, publication of a | 


description of a device makes it impos- 
sible to secure a patent on it. 
Patents may be assigned to another 


The Amplion Patrician encloses a remarkable 48” air column, in a 

graceful, richly carved mahogany cabinet, 18x 12"x9". Acoustically it 
is non-directional, with a new, softly diffused mellowness of tone that 
makes this instrument the choice of the connoisseur, wherever heard, 


The new Amplion Patrician 
reproduces the very soul of music 


exceptionally rich in those delicate overtones that 
give to music its temperament, its true character, 


its tonal color, 


AMPLION CONE 


Artistically, this new Amplion 

binet Cone graces the most 
exquisitely appointed room; of 
two-tone mahogany, 14"x14" x9", 
Acoustically, ic is a time per- 
fected Amplion development. 


AMPLION DRAGON 


This model is the best known 
of all the famous **Dragon™ type 
of Amplions, adopted as stan- 
dard by leading radio engineers 
wherever broadcasting exists. 
Notable for acute sensitivity 
and amazing volume, 


ARI9- . . -- $42.50 
Other Dragon models from $12 up 


-$ [AMPLION |} = 


its sensitive appeal to the spirit. «0.6 «+ 


OU may own the most expensive radio 

receiving set. You may tunein on the best 
radio concerts, Yet, if your reproducer is not 
delicately and accurately constructed, you will 
lose most of the fine overtones that create the 
true beauty — the very soul — of music. 


Since 1887, engineering experts of “The 
House of Graham”—the creators of Amplions 
—have been achieving constant improvement 
in sound-reproducing devices, As the result 
of this long experience, it is not extraordi- 
nary that the Amplion instruments will re- 
produce more of music's fine overtones, and a 
wider musical range, than other reproducers 
are able to do. 


Write for the interesting “1927-Amplion” Booklet 


THE AMPLION CORPORATION OF AMERICA 
Suite X, 280 Madison Avenue, New York City 
The Amplion Corporation of Canada Ltd., Toronto 


“The House of Graham” — Alfred Graham & Company 
of London, England—is knoum throughout the 
world through its associated companies. 


Los Angeles, Calif. 


Ferbend Electric Co. 

Dear Sirs:— 

No Doubt you will 
be interestedtoknow 
that we have iptal- 
ed your *‘B’’ Elimin- 
ator on eight differ- 
ent eight tube Super- 

eterodynes, an 


d will say tbat I am 


Naugatuck, Conn. 
Ferbend Electric Co. 
Dear Sirs:— 

y Ferbend ‘‘B’’ 
Eliminator has been 
doing fine work since 
lastDecember. After 
seven months use 
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| ‘person or a corporation and the inven- 


| cute infringement. 


tor and assignee thereby become co- 
owners. Either of them may prose- 
Licenses to manu- 
facture your patents may be granted 
without assignment. Sometimes two` 
‘inventors work out a patent and a 
patent may be granted to them jointly. 

We have set forth in some detail many 
‘conditions which must be met before 
a patent can be obtained and before 
profit: may be realized from it. Indeed 
they are a formidable array of condi- 
tions, sufficient to cool the ardor of the. 


pag i one is giv- ver abi pleased à 4 £ , : 
Mia AE (Signed) mostenthusiastic would-be inventor. Re- 
(Signed) Frank 8. Lobdell i 


call that two out of three applications — 
are rejected and that only one out of 
a hundred patents yield a profit. ‘Ob- 
viously this high morta ity of inventive 
effort makes it worth while to consider 
exhaustively all of the many conditions 
which must be faced. Appreciation of 
these problems may prevent the’ ex- 
penditure of hardearned money use- 
lessly in an effort to secure patents on. 
impractical devices. 3 
Fortunately, to those who success 
fully clear all these hurdles, the op- 
portunity for profit and distinction 
offers adequate compensation for the 
thought,, effort and expense that are 
involved. 


National ElectricCo, 


Sg aso 


COMPLETE 
nothing else to buy 
Replaces “B” Bat- 
teries, Operates Di- 


= PERN ~ 


ect “BS ELIMINATOR 


Many careful buyers choose to adopt a policy of ‘‘watchful waiting.” With the 
original announcement of the good Ferbend ‘‘B” Eliminator and its amazing low price of $12.50, many . 
there were who chose to wait. They wanted to be convinced. True, thousands bought at the start 
and they are the ones who now tell you what to expect. Lack of space alone prevents us from publishing 
the hund of fine testimonials from satisfied users. They are all in our files open to public inspection 
at any time. A few. reproduced here. . 


- The Ferbend “B” Eliminator successfully passed the rigid Laboratory tests of. Radio News, Popular 
Radio and Radio Broadcast. It is a Proved Radio necessity, and a great one. 


Ask Your Dealer—or Send Direct 


If you prefer, we will make shipment direct to ydu upon receipt of price, or C. O. D., if desired. Use 
for 10 da s to convince yourself—if unsatisfactory, write us within that time and purchase.price will 
be refunded. Send your order now. 


Ferbend Electric Co., 419 W. Superior St., Chicago, Ill. 


How to Select Your 
Radio Parts 


(Continued from page 648) 


slightest play will certainly cause 
trouble in the future if not from the 
start. 7 

Fourth: Be sure that the insulation 
between the rotor and stator is located 
away from the shaft. While this is not 
a factor which will cause a great deal of 
trouble, it is usually possible to get one 
which has this feature. Many good 
condensers have a bakelite end piece 
and are of very low loss design. 

Fifth: See that the proper mounting 
screws are included with the condenser, 


. 


LIMITED 


TIME OFFER ~ This little factor will save a lot of trouble’ 
Cee tee Batera can be when the receiver is being assembled. 
gotten, at actual cost. Be 2-Year The center hole mounting condensers 
as pee è é 
Write for in ordêr to keep our full factory Guarantee are usually the best as there is no strain. 
Ham ton-Wright’s SE cease ip Dilon axe i cone placed upon them if the hole should 
5 P istics N lowest in history. onal nureng | happen to be off a little, or the panel 
= T = . 
conomy Catalog No. A-$ r e io, io P 7 Aprons not quite true. 

Standard Radio Sets, parts Rubber Sas preventk acid Standard The question as to whether a straight- 
and accessories are listed in this and leakage. oraa line-wavelength, or a straight-line-fre- 
catalog e p hae ene send No Boney? a ee to | quency, or a combination is to be used is 

Just state battery wanted and we a eC l ° j 
builder. Satisfaction is assured ‘vill ship same day order is re- | News Laborator- | Up to the individual; there is no differ- 


ies, Popular Sel- . 


ceived, by Express C.O.D. sub- | ence Institute of 


ject to examination on arrival. 
5% miscoune oe scant in ter 
with order, > Send your or 
now and get your World Bat- Laie Ate ee 
teries at actual manufacturing | The Home, and 
cost. _| Lefax, Ine. 


WORLD BATTERY COMPANY 
1219 So. Wabash Avenue — 
Dept. 3 
Solid Rubber Case 


Chicago, m. 
lid Rubber Cas 
g te Batteries get your Radio Dial Auto Batteries 
6-Voit, 100-Amperea {or enewl000w. Ge Volt is 1 1 - Pilate 


6-Volt, 220-Amperes Battery Station 6. Volt 18 - Plate 
i à Interesting Dro- € arpa 
-Volt re rains grams every night. 12 Volts x Plate 


ence in the results obtained except that 
the straight-line-frequency, or combina- 
tion, is usually slightly easier to tune. 
There will be no difference in the selec- 
tivity. l 
It is often possible to get the straight- 
line-wavelength, or the straight-line-ca- 
pacity condenser at a very reasonable 
figure and if the design is correct, as in- 
dicated in the preceding lines, the build- `` 
er need not have any hesitation in get- ` 
_tingthem.. . ae Bo Les os 


when you buy from Hampton- 
Wright. 


tories, Radio 
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al for this guide to Radio 

s and Radio quality. All of 
-ast resources and radio experience have 
jutilized to assemble for you in one gigan- 
‘stitution, the best and newest things in radio. 
i Randolph catalog is indeed the radio market place of 
world — a masterpiece of merchandising that befits our 


—the largest exclusive radio mail order house in the world. 


What Our Catalog Contains 


..2,000 items—from the most beautiful, fully equipped console model radio 


‘wn to the smallest part or tool for the set builder—kits, parts, and supplies of every 
“‘vable type and style. All beautifully illustrated and interestingly described. And to 
his book added value, we have included radio data that makes it an invaluable text 
dor every lover of today’s most fascinating and most wonderful achievement—RADIO. . 


* Radio Sets Radio Parts and 
“s great radio market place you bab Supplies 


sable model sets and console types wit | pa 
„i loud speakers; | the newest ampliphonic The Randolph catalog also contains a most 
“sets; new Spanish period consoles; five, complete line of “B” Battery Eliminators, in- 
“wen, and eight tube sets. with three dial, cluding the famous Raytheon Eliminators; the 
,al, and the newest and most popular sin- latest type of. Loud Speakers, Cone Speakers, a 
_Aplified control. All sets are assembled in complete line of quality “A” power units — in 
‘Sul, genuine mahogany and walnut cabi- fact, you will find listed in this wonder book 
3 a choice of latest types and designs. every part that goes into the construction of a 


i radio set, or any accessories you desire, at prices 
‘jibe sets as low as $2 4.90 that mean a substantial saving to you. . 

f e 

j Latest 1927 Models Free Radio Service 


n ae Everyone has need for radio service. The 
‘andolph sets are sold at amazingiy low _ average man has no time to keep up with the. 


. No matter what kind of set you : 2 This C è 
Reaper meee : rapid developments of radio. We employ Radio is Coupon Brings the 
pe omer Oe See aa your Engineers who have made radio their life work. Great RADIO B ook FREE 


- Because we handle radio exclusively 

and sell a tremendous volume of. . 

` everything in Radio, we can concen- 
trate our. buying power for the ben- — 
efit of our customers. | 

Volume purchases regulate prices. 
We command rock bottom prices from 
manufacturers, and in many cases we cone 
tract for entire factory output of exclu- 
sive products. You will benefit by our 
great volume of purchases and sales, by 
securing anything you may want in radio 
at a substantial saving. 


es } Their expert advice and helpful suggestions §™ 

= from the Randolph catalog. solve every radio problem of our customers. . ay RANDOLPH RADI O CORPORATION 

; Radio Kits Our Guarantee = {1 180N. Union Ave, Dept. 116 - 

Sdes allthe popular circuits that have Every articlo in our catalog is based on H ee a | 

„designed and approved by the world’s careful laboratory analyses and tests.Wo a Send me—free—your 84-page, 1927 Radio 
; nes guarantee to back up every item in our l : 
,ost radio engineers. catalog with our own as weil as manufac- 4 Book. 7 

$ turer’s assurance of quality. a. 

‘ YOU MUST HAVE THIS BOOK Sen 

„s limitations here prevent our telling you more about the Randolph Catalog. Simply : Street and No 

”t and mail the coupon—-or you may send a postal or letter—and this truly remarkable Radio p - - i i 

will come to you ABSOLUTELY FREE. MAIL THE COUPON NOW. ' R.F.D Boz 
andolph Radio Corporation l Gijane en a 


4 North Union Avenue a Dept. 116 $` Chicago, Til. i E EE A EEEE 


d 


a 


Oe ee ret ee ee a 


ee 


- pee 6 


im 


fed 


LDVUTULUS QUVETELSEG 


No. 761 


Contains one 8 mfd. and two 
2 mfd. TOBE Filter conden- 
sers—for working voltages 
up to 300-volts D.C. 
Mounted in a heavy sil- 
vered case, with screw type 
binding posts for each con- 
nection, this TOBE B- 
- BLOCK at a lower price 
than the TOBE B-BLOCK 
760, 764 and 765—is de- 
signed for use in filters for 
D.C. and Electrolytic Elim- 
inators and for Raytheon 
B-current supply units 
where separately cased con- 
densers are used at the vol- 
tage taps. 

Price—$9.50 at all dealers. 


The Tobe DTW Loop 


When a loop of the 
finest available elec- 
trical and mechanical 
construction is re- 
quired, the TOBE 
DTW Folding Loop, 
with its genuine Litz 
wiring, its four taps 
and beautifully fin- 
ished frame, is still supreme. For 
Superheterodynes, Neutrodynes 
and other types of loop sets—the 
loop that is an ornament to any 
Radio installation. 


Price—$25.00 


Send for new price list PR of 
TOBE Filter, Bi-Pass and Hi- 
Voltage Power Pack Type Con- 
densers — TOBE Vacuum 
“TIPON” Leaks and TOBE 
“VERITAS” Hi-Current Resis- 
tors. 


Tobe Deutschmann Co. 


Engineers and Manufacturers 
of Technical cApparatus 


Cambridge 


Mass. 


‘good service. 


a 
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How to Select By-Pass 
Condensers 


The question of a by-pass condenser 
is merely a matter of procuring the 
correct sizes; almost any mica or 
bakelite-impregnated condenser. will give 
There is only one 
point to watch out for; get one that is 
mechanically rugged, so that the capac- 
ity will not change while in use. Cases 
have been found where the construction 
was so poor that the capacity was 
changed materially by merely pressing 
on the condenser. 


- How to Choose Rheostats 


Rheostats should be chosen from a 
standpoint of resistance, as this is the 
factor which ¢ontrols the heating of the 
filaments by regulating the voltage. 

Mechanical construction should again 


be the determining factor in the choice.. 


See that the shaft does not fit too loosely 


| and that there is good contact between 


the shaft and the binding post. A spring 
washer is usually preferable to a con- 
tact made only by the shaft in the bear- 
ing. Also see that the contact arm 
makes a sure connection and is not 
flimsy. The resistance wire should be 
wound on evenly and the contact should 
slide along without any perceptible 
hitches. The question of size sometimes 
enters into consideration, as rheostats 
are obtainable in sizes from slightly over 
an inch in diameter up to three inches. 


How to Select Transformers 


The question of an audio transformer is 
an important one, as it probably has 
more to do with the quality of the music 
obtained than any other one factor. It 
is better to skimp on some other part 
of the receiver such as the cabinet, for 
instance, than on the audio-frequency 
transformer. _ 

The larger and more expensive the 
transformer, the better are its operating 
characteristics, due to ‘certain elements 
of the design. It is safe to advise the 
experimenter to get a transformer of 
ample size. The ratio is not so impor- 
tant as it has been found that the lower 
ratios usually give better results than 
the extremely high ratios which were in 
vogue a few years ago. 

` The mechanical layout should also be 
considered to some extent. A shield is a 
good thing, but is not essential from an 
electrical standpoint; it does, however, 
prevent the windings from being dam- 
aged readily. (A note might be made 
here that transformers should not be 
substituted in any reflex circuit, as their 
constants vary to some extent and would 
no doubt make the circuit give results 
entirely different from the original 
model.) 


How to Select Resistance 
Coupling 
Here again the sizes of the resistors 
and the connecting condensers are im- 


= 
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Official 


Service Station 
for the 


LC-27 


We have been appointed to build, 
repair and adjust this new receiver. 


BEST OF WORKMANSHIP 
GUARANTEED woe 


(18 Years in Radio) *= 
Senior Power Pad s652 20 
Hammarlund-Roberts Hi-Q parts 

as specified, $62.85. > 
If you are in the city, we have the 


LC-27 on demonstration. Come in 
and hear it. 


SCHNEIDER-HORNEIJ | 


RADIO RESEARCH LABS. Inc. 
154 Nassau Street New York 


Rosin Core | 


Ragio SOL 


Sure is Safe and Simp le 


Approved by 
Radio Engineers 


A Genuine Solder 


. CHICAGO SOLDER COMPANY 
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portant. There are many inferior re- | — on 
sistance units on the market and proba- 
bly the only way to choose them is by 
buying standard makes which have 
proven their worth in actual use. These 
' resistors must carry a certain amount 
of current and many of them become 
` defective after a short time in use, or 
| ‘the resistance changes or they become 
' noisy. A poor resistor will cause a noise 
| in the receiver very much like static that 
_ isextremely annoying and usually hard 

to locate... 


| at | 
- How’to Choose Sockets 


Bird's-eye” view 
of the new two- 
dial hook-up of 
the Daven Bass 
Note Circuit. 


In choosing a socket, care should be 

exercised to see that the springs make 

‘. goodcontact with the prongs of the tube. 
‘ This is very important. 

The springs should be tested by bend- 
ing for quite a distance more than they 
would normally be bent by the tube; if — ———|- i 
they come back to the original position, How to Make | IE 


a least very nearly so, they are all PE Das Bass Note Circuit 
' l! The Bass Note Circuit 
in a 2-Dial Hook-up 


The composition upon which the 
{ springs are mounted should be of bake- 
| 
LEARER than ever—even more selective—and always that 
crystal purity of tone—from highest soprano down to deepest, 


- 
e en ee ee 


lite or some other high insulating mate- 
nal. If the edge of the socket makes a 
-| mark ón a piece of paper, the material is 

probably made of some lampblack com- 
pound and should be avoided. 
i| Aspring-mounted socket is sometimes 


t 


- č pP 


p) desirable especially when the smaller richest bass. The same astonishing Daven Bass-Note Cir- 
dry-cell tubes are to be used. Only the cuit—with new refinement added. | 
best of this type should be used. -For instance, two tuning dials. only—instead of the usually 
H accepted hire ee F. o ae that i paleo a radio aae 
from entering the audio amplifier. special compensating condenser 
ow to Delect Jacks and > that T selectivity, especially in long-distance tuning. And 
Switches ; a brand new layout, requiring less base space and a smaller, neater 
Both jacks and switches should be panel. ae 7 
4 boked at principally from a mechanical READ “HOW TO BUILD THE BASS-NOTE CIRCUIT” 
4 standpoint. A plug should be tried in A new booklet that tells you in the simplest, clearest manner 
J the jack and there should not be too how to make yourself a Daven Bass Note Receiver. And a wiring 


diagram of an altogether new type—a boy can follow it clearly— 


a m 7 
4 w play between them. Sp ee shows you quickly how to assemble the parts. 25c per copy at any 


j should be tested in much the same man- Daven Dealer’s—or 30c by mail. And it’s worth ten times as much 
ner as with the socket. A poor contact in the new kind of radio reception it will help you obtain. Get your 
in the jack will cause a lot of trouble copy now—while the edition is plentiful—iater on you might have 

j ‘lier the receiver has been in operation to wait for another printing. 


afew months. 

There are many good jacks on the 
market and their cost is in most cases 
reasonable in price. If the short type | : z 
of jack is obtained, be especially watch- | | | 

‘of the springs. å _ 
; Switches are sometimes made in the B AS S NOTE C IRCUI T 
a of na operated by a cam. The | 

88 should be fairly heavy in order ) TAN y ion 
lo insure good matic Tt is hard to f or COMPLE TE Radio Recep non 
ludge in the enclosed types whether ' Daven Catalog Free on Request 
T 1S & good contact or not and it is 
etter to depend upon the name of the 
acturer in a case like that. 


Ho $ DAVEN GLASTOR DAVEN HI-DUTY GLASTOR p 
w to Choose Insulating the new Transparent Re- Specially designed for B- ` > 
í Tubin sistor. Enduring, noiseless, Eliminators. Will safcliy . 
g changeless. Complete carry any current encoun- 
If range of resistances. __ tered in B-Eliminator work. 


Insulating tubing is required, the 


that the wiring of the receiver is such 
w safe way is to buy the best. The 


NEW EDITION DAVEN 
F è ‘ MANUAL . “Tho Sine of Merit” 
Bea of the tubing is not great in This valuable Book explains nf; s 
parison with the rest of the appar- Daven Amplification in fuli ~ \DA\V ADI ORPO 1/0 
stus detail, and shows how to IRADE MARK “Resistor Specialists” REGISTERED | 


apply it to your set. 25c at 
dealers. 30c by mall. : 151 SUMMIT ST., NEWARK, N. J. 


> used, and there is no excuse for 
fe 3a poor grade. 
~ Insulation causes a lot of 
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M. & H. the House 
of 30 Years’ 
Reputation Offers 


Complete Parts 


L C Senior 


PowerPack 


Parts exact- 
ly as used by $ 20 
Author 
For Immediate Shipment 
$ 6 
5 


2—AmerChoke. No. 854 
7—Any X oved binding 
by bindi posts ponte rated) 

1—Dubiller paper filter condenser, No. 
903, 2 mfds., 600 volt AC operation, 
or Tote Acracon or Precision con- 
densers with same oharacteristics.. 

1—Dubilier paper filter condenser, No. 
902, 2 mfd3., 400 volt AC operation, 
or Tobe, Acracon and Precision con- 
densers with same characteristics.. 

menama paper fiter condenser, No. 

m 


5.50 
g 7.50 
1—Any approved h h-current variable re- 

sistance to dissipate 5 watts, 2,000 


entralab resistance illustrated) 


1 Darel binding-post strip, 334” x 15” 


orood baseboard, 834" x 15” x 4 
1—Set POPULAR RADIO D Sia prita.. 


aru Tubes and Batter- 
tes, of course, nut included. 


$6 5.20 


All Shipping Charges 
Fully Prepaid 


Parts for 
Cockaday’s New 
Receiver-LC-27 


Exactly as Described $ 20 
in October Popular ‘35 
Radio 


Corbett Cabinet, $18. Extra 
All Parts for 1927 Model 


VICTOREEN 


Write Us for Our Best 
Proposition on These 
Popular Kits. Improved 
Browning-Drakes, Ham- 
marlund-Roberts Hi-Q 
Power Pack Amplifier 


M. & H. 


Sporting Goods Co. 
512 Market St. Phila. 


trouble and the outcome may be any- 
thing from a burnt-out tube to a serious 
fire. 


How to Choose the Panel 


The panel may be a conductor, such 
as brass or aluminum, and may act as a 
shield. If a metal panel is used, be sure 
and get at least No. 16 gauge, and heav- 
ier material is to be preferred. If metal 
is not used, a panel should be obtained 
of some good insulating material which 
will hold its shape and color through a 
long period of time. Here again it is 
better to go by standard trade marks as 
there are few indeed who can rightly 
judge panel materials without extensive 
tests. 

Hard rubber of a good grade makes an 
excellent panel, while the cheaper 
grades gradually lose their luster and 
turn yellow or brown with use. There 
are many other panels of trade-marked 
names which will give excellent service. 

It is well to remember that there is no 
halfway ground. The panel should be a 
good insulator or a good conductor. 


How to Select the Cabinet 


The cabinet is more or less a matter of 
taste on the part of the builder. It does 
not matter what kind of wood or what 
kind of finish is used, nor does the size 
matter, so long as it is enough to take 
care of the desired apparatus. It can- 
not be too strongly urged, however, to 
have a cabinet of some kind, as it does 
not take long for dust to settle on an 
open receiver and cause trouble through 
leakage paths for the high frequency 
currents. The ¢abinet should be well 
made and the cover should fit snugly so 
that the chance of dirt getting in on the 
apparatus is minimized. 

There are many unscrupulous dealers 
in radio materials who will, no doubt, 
try and sell the buyer something “just 
as good” as the article called for. But 
with these short instructions the buyer 
ought to have a better understanding of 
what may be substituted in the various 
hook-ups without endangering the prac- 
tical, serviceable features of the finished 
receiver. 


Butt fights in Spain are now broad- 

cast by radio. 
xæ ake 

“My wife gave me a two-tube set for 
my birthday.” 

“Regenerative?” 

“No. Shaving and tooth!” 

American Legion Weekly 


When the heiii of the United 
States, the Vice President of the United 
States, a Member of the United States 
Senate (Representatives excepted), or a 
King or Queen of a Foreign Country 
enters a room via the loudspeaker the 
audience should stand, unless already 
standing, in which case it should sit 
down. 


—Collier’s 
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Statement of the ownership, management, circulation, 
etc., required Dy by ane act of Congress of A 24, 1912, 
of POPULAR ublished monthly at New York, N. 
Y., far Gotober T, P 926, State of New York, County of 

Before me, a Notary Publio in and for the State and 
county aforesaid, personally appeared Douglas H. Cooke, 

poses 


edge and belief, a true statem the o 

agement, eto., of the aforesaid publication for the “ante 
shown in the avove caption, required by the Act of August 
24, 1912, embodied in section 411, Postal Laws and 
Regulations to wit: 1. That the names and 
of the publisher, editor, managing editor 
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BROADCAST | 
LISTENERS 


e 
The POPULAR RADIO ATLAS snd LOG : 
O 


©, ataa 
© © © 


~~ 
Sa ee 


© 
© 


Os ata at 
Oeo, 


will give you a list of all the NEW Droad- 
casting Stations with wavelengths and 
other necessary information 


Kx A Complete Atlas and Station Log 
Kx The “POPULAR RADIO Ao enanona Radio 
3 Atlas and Log” will sup you with full in- 


©, a0, 
O00 0,04, 


oe, s? 
00%, 
2, 


formation regarding b oadoasting stations of 
the ES States and C 

This most useful and practical Atlas consists 
of 16 pages es, dize 12° x Ie . printed on good pa- 
R impiete sarios Gf double page mapa. taolad: 
a comple es of double page ° - 

—The World—The U ted Sta tee—Canada 
—North rand South America, sh showing location 

op rincipal broadcasting, leading commercial 

governmental radio stations. 


SPECIAL FREE OFFER 


You may havea copy of the “POPULAR RADIO 
„Tee, with 
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International Radio Atlas and 
POPULAR RADIO for (8) eight mon 


For Only $2.00 


Pin $2.00 in bills to the coupon below. 


If vou are a subscriber to POPULAR RADIO your 
subscription will be extended eight months. 
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Date. 


POPULAR RADIO, Dept. 102A 
627 West 43d 8t., New York City. 
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It doesn’t take a battery | 
expert to buy the 
best battery _ 


_ h 5 jus. La Ee kal b ft as S. alge! Es Fo A 


Anyone who walks into a radio store and asks 
for a Prest-O-Lite Storage Battery is making as 
wise a purchase as any battery expert could make. 
The name “‘Prest-O-Lite” stands for storage 
batteries made by a company that for more than ` 
twenty years has rigidly maintained the highest 
standards of manufacturing skill and honest 
workmanship. 7 | P 
` Prest-O-Lite Radio “A”. and “B” Batteries 
have been perfected especially for radio use, in 
the world’s largest electrochemical research 
laboratories. a | 
They are not only made to give you long 
years of service, but they can be depended upon 
to deliver their rated ampere-hour capacities. 
These two qualities constitute the real measure — 
of battery value, and hours of radio pleasure 


— 


result. | 
Prest-O-Lite Radio Batteries are attractively 
priced from $4.75 up. It is unwise to take a 
chance on batteries of unknown make. Ask for . 

Prest-O-Lite. | ` 


Send for free booklet 
“What every owner of a radio should know about storage batteries” isa > 
little booklet which every radio fan will find interesting and helpful. It is ` 
crammed full of hints that will bring surprising radio results—and save . 
you money. It’s yours for the asking, without obligation. 


THE PREST-O-LITE CO., Inc. 
INDIANAPOLIS, IND. 
New York ' San Francisco 
In Canada: Prest-O-Lite Company of Canada, Ltd., Toronto, Ontario 
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STORAGE BATTERIES FOR 
MOTOR-CARS AND RADIO 
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Permanent 9 


ACCURACYe 


Metal long has been recognized as the 
best of electrical conductors. Because of 
metal, Lynch Metallized Resistors give 
conductive, non-arcing resistance that 
does not break down nor change in re- 
sistance value in the acid test of time. 


Steel sky-scrapers with- 
stand the ravages of time 
wherecrumblingcottages 
once stood. Lynch Re- 
sistors are impervious to 
moisture, do not change 
in resistance value an 
prove themselves in the 
exacting tests of time and 
service. The concentra- 
ted metallized deposit 
one-thousandth of an 
inch thick upon a core of 
glass is sealed forever 
within the tube. 
' Arthur H. Lynch 


FIXED RESISTOR 


Goto Sap 


INC, 
NEW YORK NY. 


À % 


PRICES:— 


-25 to 10 Megohms .50 i i : 
above .01 to .24 “*  .75 Single Mounting .35 
001 to 01 “ $1.00 Double . 50 


S better-built product —the 
‘result of years of research and 
experiment—has won the en- 
dorsement of leading engineers, 
experimenters and test labora- 
tories because it is warranted ab- 
solutely noiseless, permanently 
accurate, dependable! 


If your dealer cannot supply you, we. 
will ship by mail, postpaid,same dayorder 
is received—and Lynch'products are sold 
on a money-back guarantee. 


Dealers —Write us! 
ARTHUR H. LYNCH, Inc. 


Manufacturers of Radio Devices 
Fisk Bldg., Broadway & 57th Street 
New York, N.Y. 


FIXEDRESISTOR 
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Radio Transmits Weather Maps to Ships 


ate 


Jenkins Laboratories 


(Continued from page 655) s 


OES: 


te iu a af” i d 
Beh PE ae T as ee eee nny g 
I REA, E OO y te EY - 


Feeney PORREN 


THE WEATHER MAP AS IT IS RECEIVED 


This is made up of the short strokes of a pen actuated by the electricas 
impulses received by radio; the blotches on the map are caused by 
bursts of static. 


rotation under the pen and ink device, 
has the incoming radio signals converted 
into ink dots to build up the picture 
which was sent out by Arlington. The 
only machinery additional to the ordin- 
ary continuous wave transmitter and 
recelver are two attachments shown in 
the illustration; these instruments are 
about the size of an ordinary type- 
writer, and have something of the ap- 


pearance of the old time phonograph. 


Experience will determine whether or 
not it will be necessary to repeat each 
map transmission. Static often causes 
incomplete reception of code weather 
forecasts; it does not, however, detract 
from the accuracy or completeness of the 
weather maps transmitted by radio 
vision, as the static merely appears on 
the received map as dots, or at the 


most, blotches which are not sufficiently 
large to render the map unreadable to 
any important extent. 

Mr. Jenkins has loaned the Navy 
Department two radio vision receivers 
for the purpose of the tests. These re- 
ceivers have been installed on the 
cruiser Trenton cruising in New Eng- 
land waters, and to the naval transport 
Kittery, which makes regular trips be- 
tween Norfolk and the West Indian 
ports. These ships will intercept the 
weather maps transmitted by Arlington 
daily, and will make reports of ther 
success with the device. 

In addition a radio vision receiver has 
been installed in the forecasting division 
of the Weather Bureau, in order that 
accurate check of maps that have been 
broadcast may be made. 


~ 


e O. aC, © ® + 
PA Teea tatas e a ator, Sotet esee Seco xDD s 


AC UA ; 
| BLUE $ 
PRINTS < 
Priced at $1.00 Per Set — 
i 
! 
i 
| 
| 


LAURENCE M. COCKADAY has personally 
supervised the preparation of Simplified Blue- 
prints of thirteen of POPULAR RADIO'S most - o% 
popular circuits. Each set consists of one or «se 
more Actual Size Blueprints; first a Panel Pat- “ 
tern; second, an. Instrument Layout; and 
} third, a Picture Wiring Diagram all simplified $ 
in the fullest sense of the word because ? 


The panel Pattern can be laid on the ee 
panel and all holes drilled as indicated. oe 


no danger 
faulty Sei laton. “° 


The Instrument Layout placed on the è 
aso ts you to indicate by pin- “ 
pricks the exact location of every screw. “ 


a Picture Wiring Diagrani gives 3 
ery instrument in exact and posi- e3 
tion with every wire clearly indicated from “eo 
one contact to the other. With no knowl- ~~ 
edge of radio symbols you can assemble: RA 
every part and complete your wiring .% 
with no chance of error. 2 


s 

j 

| Set No. 4—"Cockaday 4-Circutt Tuner with $ 
Reststance-Coupled Amplifier” (five tubes, dis- $, 

į tortionless, two dials, automatic vacuum tube $ 

4 control, as described in the October 1924 issue %° 

4 of POPULAR RADIO) .. Oa 

Í Set No. 6—''The Cockaday 8-Tube Super- °° 

( pacha by Reflex Receiver” (eight tubes, two %* 


P) inlog da loop, non-radiating, digtortion- s% 
ee ribed ' in January 1925 issue of ,% 


POPULAR | RADI 10).  & 
% Set No, 12—‘8-Tube Super-heterod: e 
Single Conirol” (as described in October {oes of 
A issue of POPULAR RADIO). & 
fi Set No, 13—"“ Raytheon Plate Supply Ure $ 
4 really dependable method for obtaini 2, 


ı source of supply as described in November lat, 
{ 1925 issue of POPULAR RADI0). KI 


| Set No. 14—"The LC-26 Broadcast Receiver”  ,%» 
} (es decr aiba in December 1925 Issue of Popu- $ 
i Set No. p Orthophase Receiver” (as 4 
f a described in in the February 1926. issue of ‘$ 


set No 16—"The S-C All-Wave Receiver” (as 4s, 
grih bed in the March 1926 issue of POPULAR $ 


| Set No. 17—"The Power-pack Amplifier” (as 
j oe described in the April 1926 issue of POPULAR ‘°% 


i Set No. 18—"'The Improved Raytheon Power- 3 
ie Pak (as described inthe May, 1926, issue of RY 

PULAR RADIO) e * 
Set. No. 19—"The New Home Recetver"’ (three g 
tubes, two stages of radio-frequency-ampli- +% 
fication with crystal detector, as described in $% 
June, 1926 issue of POPULAR RADIO). nx 


Set No. 21—''The Improved Browning-Drake o% 
Receiver” (ag described in the August, 1926, RA 
issue of POPULAR RADIO). 3 
-Set No. 22—'"The LC-27 Broadcast Receiver” ` ,, 
(ag described In the October, 1926, Issue of 
: POPULAR Rapio.} b3 
$ Set No. 23—"'The LC-Senior Power-Pack” (as $ 
described in the November, 1926 issue of °s 
1 POPOLAR RADIO) Go 
Full constructional and parts details for °% 
‘these Receiving Sets will be found in the 
issue of POPULAR RADIO indicated. 
Back Issues of POPULAR RADIO will 
~ be furnished at the rate of 35c a copy. 


’ POPULAR RADIO ¢& 


Department 114 s 
; (627 West 43d Street, New York 3% 


5. 
‘ 


> $ 
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7 ULAR RADIO, Inc., Dept. 114. 
("7 West 43d St., New York City l 


Date...... 


tl ki dive d e Blueprint Set T Set (8) oD 
ndly send me ng 
“Panel Pattern, Instrument Layout and Wiring 


Y 


agram as checked below: 


ie 
, 
/ 


æ Set Number 4 Og Set Number 16 

", Set Number 6 O Set Number 17 

i"; Set Number 12 ( Set Number 18 

|, Set Number 13 o 

w Set Number 14 O Set Number 21 

‘Set Number 15 O Set Number 22 
g oO Set Number 23 
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A 

C 
ALUMINUM 

O 


TRADE-MARK 


` Only the Genuine 
Bears this Mark 
! 


SHIELDING of radio receivers is the 

most notable feature of recent con- 
struction. Surprising improvements 
follow. fT Our exhibit of Aluminum 
Radio Shields at the Radio Shows cre- 
ated a sensation. f Shields remove 
stray capacity and inductive coupling. 
{ They permit perfect stabilization. 
{ They eliminate interference by near- 
by circuits. T Tuning controls can be 
reduced. {J Alcoa Aluminum Radio 
Shields are of virgin aluminum with 
the highest mass conductivity known. 


ALUMINUM COMPANY 
OF AMERICA 


PITTSBURGH, ' PA, 


Use the coupon. Get our 
new treatise “Aluminum 
Radio Shields” by Cockaday, 
Free, and our Research En- 


gineers. l l 


r 


ALUMINUM 
RADIO 
SHIELDS 


The Cockaday LC-27 uses 
Alcoa Aluminum Radio 
Shields. Now—another de- 
signer is using them—the 
Varion ` Receiver—marketed . 
in kit form: 9y the Morison 
Electric Su y Co., Inc., 15 
, East 40th ` New . York 
City. Write ‘hem for hook- 
up and instructions, m 
tioning the ALCOA Shield, 9 


Cd 
Pog Aluminum Company 
°° of America 


of Room 2571; Oliver Building 


burgh, Pa. 


Gentlemen: 


rat Please send me a complimentary copy 
ae of the booklet “Aluminum Radio Shields.” 


of Narme€. .ccccccccccsccccccccwnnsccc sere seeesesssenene 


of What one will you build next?........ 


—* 


Street... ccccccccccccccccceses CIEYs vcvccenecvccccccecesens 
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Announcing 
the first of a series of new models 


REG. U.S PAT, OFP. 


Combined with the utility of a 
smoking stand is a loud speaker. 
Carry it about and have it where 
you want it—on the porch or along 
side of your easy chair. 

Sales offices 


SANFORD BROS. 


CHICAGO . . . . 30 W. Walton Pi. 
CHATTANOOGA .. . 615 Broad Street 
SEATTLE ; Am. Bank Bldg. 


SAN FRANCISCO . . . 311 Minna St. 


TIMBRETONE MFG. CO. 
‘Hoosick Falls, N. Y. 


Yale GROUND HOG 


Factory: 


INCREASES oistance sw 


on your RADIO; 


Marvelous newly invented ground gives 100% 
improved reception. Increases power and dis- 
tance, users say. Thousands getting results 
like D. S. Friedman, Radio Engineer of Bur- 
lington, Iowa, who writes, ‘‘Am very much" 
pleased with way your Ground Hog operates. 
Am now able to tune in any good stations 
with little trouble from static.’ Everyone 
pleased and delighted. Users report, ‘Leaks 
stopped,” ‘‘Static reduced.’ ‘‘end to jangling 
even in midsummer,’’ ‘Results never dreamed 
of.” Absolute satisfaction guaranteed or 
money at once. ’ 


Efficiency Always Insured 


Only ground on market that has power to 
draw and hold moisture thus assuring maxi- 
mum efficiency at all times.. Holds moisture 
indefinitely. Highly sensitive to radio 
energy. oven valuable aid to clear, power- 
ful distance reception. i ; 


SEND NO MONEY 


Every radio owner needs a Yale Ground Hog. 
To introduce, we offer to those who act at 
once, regular $5.00 size for only $2.00. Send 
name today and pay postman $2.00 plus 17c. 
postage on delivery, or send only $2.00 with 
order and save postage. l 


Highest Approval 


Tested and approved by 
Popular Radio Laboratory 
and other high scientific radio 
authorities. You can order 
direct today with absolute 
confidence of value and satis- 
faction. 


FREE—Complete description of Ground 
' Hog, proof of user satisfaction and full details 
of amazing special offer free on request—Send 
name today. 


Yale Specialty 
Supply Co. — 2 
131W. 5th St, Kansas City, Mo, ADN 


em) GROUND HOG 


The BEGINNER IN 


A 


ve has been tested and approved by POPULAR RADIO LABORATORY 


Lhe 


RADIO 


CONDUCTED By ARMSTRONG PERRY 


l INTRODUCTORY NOTE 
Tuis department, which starts with this issue, purposes to give practical help 


and inspiration to the youngi well as tot 


oldster—who is just entering 


the fascinating and limitless field of radio experimentation. Readers are 
invited to send in reports of their experiments and bits of advice and informa- 
tion that. are of interest to “the other fellow.” The conductor of this new 
department, Mr. Perry, is known to boys throughout the country not only 
as a contributor to boys’ magazines but as a radio expert as well; he was for 
some years in charge of radio activities in the Boy Scouts of America. 


The Rewards Offered 
by Radio 

A FELLOW who shoots without aim- 
ing seldom hits anything—except pos- 
sibly, an innocent bystander. When you 
use radio what do you aim at? 

Here are some of the targets that radio 
users have aimed at and hit: 

Kept up-to-date on dance music; 
took college courses; learned to enjoy 
and appreciate classical music; kept up 
with current events; caught market 
reports and made money by using the 
information; kept the home clocks and 
watches correct; learned about the new 
discoveries in science, art and industry; 
mastered the receiving set and made it 

deliver maximum distance, and quality; 
learned code and found out how govern- 
ment, commercial and amateur traffic 
were handled; learned to. design and 
install radio apparatus; secured places 
in the Army and Navy radio nets; com- 
municated direct by radio with ama- 
teurs in other lands; became a raio 
operator on, a ship and saw the world 
without expense; became a- broad- 
casting artist; became an operator at a 


- broadcasting station; became a director 


of broadcasting; became a radio en- 


gineer. 
Any of these objectives can be reached 


- by a boy who will begin today to use the 
opportunity that radio gives him. — 
xk * 


Inspect Your Wire 
Connections 
WHEN a radio receiver loses its pep, 
in spite of good tubes and batteries, the 
trouble may be in the connections. 
Wherever wires are joined, or held by 


‘inside surfaces. 


—EDITOR 


clips or binding posts, energy may be 
lost. Inspect every connection, from the 
antenna down to the ground. Clean 
joints with emery paper. Dampen a 
string with alcohol and run it through 
the holes in binding posts to clean the 
Scrape the ends of 
connecting wires. Scrape the pipe or 


rod used for a ground connection until it- 


is bright and fasten the wire or ground 
clamp securely to the bright metal. 
Solder the joint. These precautions 


“not only save losses but also help to 


eliminate noises. 


What Three Boys Did 


With Radio 


THERE is some encouragement in 
“ancient history.” Here’s some: . 


Harold Robinson, at sixteen, bought a 


radiophone guaranteed to transmit 
twenty-five miles; he worked at it until 
it was heard across the Atlantic ocean. 


ACTA 


No Use 70 CONEGh estent Here 
If Ih ls Blocked LY A fea canei Here 


Reclver 


Water Ye 


INSPECT YOUR CONNECTIONS 


You can’t expect to get good reception from 

the best antenna ever built if the connections 

to the ground or in your set are loosely 
carelessly 
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The new Balkite BP 
at $2750 and the 
Balkite Trickle Charger furnish a 
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-power from the light socket 


The light socket is your most conven- 
ient source of radio power. Use it by ` 


light socket“A” power supply. With 
4-volt batteries it can be used as an 


Wy 
p - intermittent charger, or as a trickle 
charger if a resistance is added. 


Both Balkite “B” and the Balkite 


adding the new Balkite “B” and the 
Balkite Trickle Charger to your 
radio set. 


The New Balkite Charger 


MODEL J. Has two charging rates. A 
low trickle charge rate and a high rate 
for rapid charging and heavy duty use. 
Can thus be used either as a trickle or 
as a high rate charger and combines 
their advantages. Noiseless. Large 
water capacity. Visible electrolytelevel. 
Rates: with 6-volt battery, 2.5 and .5 . 
amperes; with 4-volt battery, .8 and .2 
amperes.Special modelfor25-40cycles. 
Price $19.50. West of Rockies $20. (In 
Canada $27.50.) i 


Balkite Combination 
When connected to the “A” battery 
this new Balkite Combination Radio 
Unit supplies automatic power to both 
“A” and “B” circuits. Controlled by 
the filament switch on your set. Entire- 
ly automatic in operation. Can be put 
either near the set or in‘a remote loca- 
tion. Will. serve any set now using 
either 4 or 6-volt “A” batteries and re- 
quiring not more than 30 milliamperes 
at 135 volts of “B” current—practically 
all sets of up to 8 tubes. Price $59.50. 
(In Canada $83.) A 


All Balkite Radio Power Units operate 
from 110-120 volts AC current with 
models for both 60 and 50 cycles. The 
new Balkite Charger is also made in a 

special model for 25-40 cycles. 


Balkite“B”—the unique“B” power 


_ supply—eliminates “B” 


tirely and supplies “B” current from 
the light socket. The new Balkite 
“B”-W at $27.50* serves any set of 5 
tubes or less requiring 67 to 90 volts. 
Balkite “B”-X at $42* serves sets of 
up to 135 volts and 8 tubes. Balkite 


“B”-Y at $69 serves any 


TheBalkiteTrickleCharger at $10* 


is probably the most 
popular of all charg- 
ers. Over 200,000 
were purchased dur- 
ing one season and 
are now in service. 
Instead of operating 
intermittently at a 


batteries en- 


standard set. 


Ube Balkite 
Radio Symphony Concerts. 
with WALTER DAMROSCH 
and the New York Symphony 


These concerts will be broad- 
cast every other Saturday Eve- 


, ‘ning, beginning with October 


high rate, it operates ¥ ape On inre yenina Simron 
continuouslyat alow f|- iectyre recital alone. At9 P.M. 
rate, thus automatic- ||: Eastern Standard Time, over a 

e . . /gBfoup O stations: WEAF, 
ally keeping the bat- ||" < SEL, WGR, WEL WCAE, 
tery at full charge. In WSALWTAM, WWJ, WGN, 
effect it converts your CCO: KSD; nar 
“A” battery into a [ 

| py, 
FAN STEEL 


Bal 


‘Trickle Charger are noiseless in oper- 
ation. Both are permanent pieces of 
‘equipment, with nothing to renew or 
replace. Other than aslight consump- 
tion of household current, their first 
cost is the last. Both are-built to con- 
form with standards set by the 
Underwriters’ Laboratories. 

Over 650,000 radio setsare already 
Balkite equipped. Make yoursa light 


et receiver too by 
adding these Balkite 
Units. Enjoy the 


. pleasure of owning a 
_ radioset always ready 


to operate at its best. 
- *Balkite Trickle 


Charger $10.50 west 


of Rockies. In Can- 


ada, Trickle Charger 


$15;“B”-W $39;“B”- 
X $59.50; “B”-¥ $96. 
Fansteel Products 
Co., Inc., North Chi- 
cago, Illinois, 


kite | 
Radio Power Units 
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Tested and approved by 
Raytheon Laboratories 


Reliable—Noiseless 
Powerful 


IGIDLY tested, enthusiastically 

approved by radio experts and 

fully guaranteed. At last, reliable, 

constant, noiseless, uninterrupted 

power, right from your electric light 

socket, at.a cost too small to be con- 
sidered. 


Double the pleasure to be derived 
from your receiving set with the 


orne 
Voltage Supply 


(“B”. Battery Eliminator) 


Type B—137 to 220 volts at 30 milliamps., 
150 volts at 60 milliamps., including Ray- 
theon tube -~ © v - $39.50 


Type CB—(illustrated above) 142 to 227 
volts at 30 milliamps., 155 volts at 60 milli- 
amps., including Raytheon tube $49.00 


West of Rockies add $1.90 to above list 
prices. 


Sold only through authorized Cornell dealers 


Beautify Your Set 


With its deeply 
etched plate, this 
new attractive 
smooth friction, 9 
to 1 vernier dial 
will beautify your 
set and make it a 
1927 model. 

List price - $1.50 
Antique Gold Finish 


CORNELL ELECTRIC MFG. CORP, 


Annabelle €? Rawson Sts., Long Island City, N. Y. 


Please send full information about your Cornell 
Voltage Supply; also name of nearest dealer. 


Name 


CUE TAPE? COPORREE 


Address esorta 66bSe ene y anaut AMER PETE 0000 wen esees once arannana cess apainga o VONE 


O If dealer, check here and re- 


ceive special dealer proposition. 


. Everett Sutton, age fifteen, built a 
5-watt outfit and hooked it to his 
mother’s clothes line; one night he picked 
up signals from the MacMillan Arctic 


if Expedition, established two-way com- 


munication, and for the first time in two 
months the explorers in the frozen north 
were able to send out messages to the 
waiting world. . 

Arthur Collins, age fifteen, kept the 
MacMillan Expedition of the following 
year in touch with the world for three 
weeks while experts failed. 

Men could not have done better. The 
number of birthdays you have had 
matters little. The question is: What 


can you do? 
* 


Can You Read These. 
Messages? 
(NAH NAH NAH DE KFYU KFYU KFYU 


KFYU KFYU KFYU DE NAH NAH NAH 
QTF 67 W 42N. 


This is not a puzzle, but just-.an . 


ordinary message and answer such as 
you might pick up any night if you 
were listening in on 600 meters and 
understood code. Can you read it? 
Some “ham” who has a call book and 


{a list of the abbreviations used in radio 


communication can help you. Millions 
of dollars worth of property and hun- 
dreds of human lives sometimes depend 
upon the prompt handling of messages 
such as these. 
: x x 
What an Amateur’s One-Tube 
Portable Set Did 


Ir was built and operated on the mid- 
dle Atlantic seaboard. It used plug-in 
honey-comb coils and a .001 mfd. varia- 
ble condenser with the rotor on the 
ground side. 

The first night, the amateur heard 
two Chicago stations and one in Cin- 
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AN HISTORIC TRANSMITTER MADE BY A BOY 
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cinnati clearly. All New York broad- 
casting stations except one came im 
while a 50-turn coil was used. For 200- 
meter amateur traffic he used a 35-turn 
coil. Ship-to-shore traffic on 600 meters 
was received on coils of 75, 100 and 150 
turns. Navy stations in Washington, 
Arlington, and New Orleans were QSA. 
A station in Norway, LCD, was logged. 
All these stations came in over an in- 
verted “L” type aerial 76 feet long, 6 
feet above the roof of a three-story 
building, badly shielded, connected in 
parallel with a triangle 60 feet on a side 
and open at one end. The set was 
grounded on a water pipe. 
Experimenting with other antennas, . 
this amateur brought in NAA, 200 miles 
away, with the bell wire circuit of the 
house. Local broadcasts came in with- 
out much volume on a 4-foot closed loop 
of four turns. Using an open loop and 
ground connection, NAA still came in 
well. With the bed spring as an antenna 
and the water pipe as a ground, local 
broadcasting stations could be heard 
clearly and NAA still could be copied. 


ae * 


The Use of Short Wavelengths 
' by Amateurs 


Amateur stations, many of them 
manned by very young operators, are 
covering greater distances than some of 
the high-powered, long-wave govern- 
ment and commercial stations. The 
amateurs are using short waves, below 
100 meters, and tubes rated at from five 
to five hundred watts. 

American amateurs are reaching 
brother hams on all the continents and 
most of the islands where amateur radio 
has a foothold. Nearly every night they 
may. communicate with other boys 
thousands of miles away. 


RESIS aA 


These transmitters were built by Arthur A. Collins of Cedar Rapids, 

Towa. With the larger one he handled all of the traffic of the MacMillan 

Arctic Expedition for 22 days while no other station was in touch with 

the explorers. His messages have been received in India, Australia 

and many nearer lands. He was fifteen years old when he made these 
ate remarkable radio records. 
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Attention 
Dealers 


biting 
Begins at the Dealers (omer 


ALL BENJAMIN RADIO PRODUCTS ARE 
OF THE SAME HIGH STANDARD AS. 
THE FAR-FAMED CLE-RA“TONE SOCKETS. 


Send for our 
200 page catalog 


= no en Ee re eee a O 


@polo SUPPLIES 


SCHNEITTERS 


TRADE MARA 


ST. yosepn, MO: 


The finest and largest 
exclusive Radio Catalog 
in the United States 


“’Schneitter 
Radio Company 


Dept. G 


St. Joseph 3: Missouri 


Wonderful 


Volume with Clearness 


AMPL-TONE 


Phonograph makers have spent 
years perfecting the acoustic prop- 
erties of their phonographs. Use an 
AMPL-TONE Unit and make a real 
Loud Speaker in an instant or use it 
in your horn and get better results. 

After all, speakers are as good as 


their unit. We make a real unit ata - 


real price. Money gladly returned if 
you are not entirely satisfied. 

We make units for other manufac- 
turers. 


The UNION FABRIC CO. 
DERBY, CONN. 


Makers of the Eseellemt French AMPL-TONE 


Please send me an AMPL-TONE 
Unit for which I enclose $3.00. 


pring S Supported—Shock 
rbing Sockets 
Stop tube sioises, Greatest 
aid to non-noisy operation. 
ntacts always clean. 


75 cents each 


*Lekeless” 
Transformers 
Uniform high induc- 
tance, low distributed 
capacity and low resis- 


» tance. The external field 
bs B so slight that it per- 


tor e er without appre- 
le interaction. 


Single aaora $2.50 


Brackets 


P An aid to sim- 
plificationin set 
construction. 
Supports sub- 

a panel, with 
room underneath for accessories : 
wiring. Plain and adjustable. 


Plain, 70 cents per pair 
Adjustable, $1.25 per pair 


Battery Switch 


l Quick, positive, clean-cut make 
. When it’s “in” it’s 
: ane cclin\inating danger ot 
wasteful use of battery. 


30 cents each 


If your dealer cannot 
furnish you with Ben- 
jamin Radio Products 
send amount direct to 
our nearest sales office 
with his name and we 
will see that you are 


promptly supplied 


ts placing coils close - 


When you a. buy your aiio parts, buy 
them right. Everything else being equal, 


when a name has stood for a quarter 


ofa century's striving toward technical 
perfection it is practically as safe as a 
formula as a guide to right buying. 
When your dealer sells you-Benjamin 


radio products for your set you have 
already leaped a big hurdle on the way 


to success. 


Improved Tuned Radio pein meg 
Transformers | 


Proved through exhaustive 
and comparative tests to be 
the most efficient coil for 
modern radio sets. Better in 
all important features and 
characteristics. Space wound. 
Basket weave. Cylindrical. { 
Highest practical air dielec- & 
tric. Gives wonderful sharp- 
ness in tuning, better volume 
and purer tone quality. 


BEN7AM 9 


21," Diameter Transformer 


wre pee Especially desirable for crowded assem- 
bly. Eliminates interfering ‘pickup.’ 


Set of three, $5.75 


3” Diameter Transformer 


Capacity coupling reduced to lowest degree. For 
use with .00035 Mfd. Condensers. 


Set of three, $6.00 


Single Transformer, $2.10 


Single Transformer, $2.25 


Straight Line Frequency Condensers - 


No crowding of stations. The broadcast range is 
spread evenly over the dial. Stations come in with- 
out interference, and tuning is much easier. sop ass 
able turning tension. ZR 

Low loss characteris- 
tics give a definite 
and distinct radio HH 
reception. Beautiful cmm Aa 
in appearance—a YW ~ 
credit to the looks 
and efficiency ee 
set. Finished in d 
silver. Made in three 
sizes: 


.00025 Mfd. $5.00 
00035 Mfd. $5.25 -` .0005 Mfd. $5.50 


REWARDS FOR RADIO REASONERS 


Awards for novel and original hookups, modifications of existing cir- 
cuits; trade names; slogans. Write our nearest office for full details. 


Benjamin Electric Mfg. Co. 


New York 120-128 South Sangamon Street San Francisco 
247 W. 17th Street Chicago 448 Bryant Street 
Manufectured in Canada by the Benjamin Electric Mfg. Co. of Canada, Ltd., Toronto, Ontario 


ae | 
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l Winding a Low-Wave, Low- 
Loss Col | 
1. Start with a spool of No: 22 double 
silk-covered wire and a box about three 
inches square at the ends. | 
2. Wind the desired number of 1 
near the end of the box. If woundicaree _ 
fully, the turns. will lie close together. , 
Coils of from two to six turns are in 
some low-wave receivers. | 
3. Remove the coil from thë |box. 
The wire will show a tendency to uncoil, 
instead of retaining its square mye 
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The Popular Kit Panels + 


FORMICA panels in gloss black finish Veri Chromed in Gold we the popular . panels or kits 

that are offered by leading manufacturers: Brem:r Tully Counterphase; Browning-Drake 
National; General Radio Universal; Victoreen Superheterodyne; Madison Moore Superheterodyne; 
Camfield Duoformer; Aerodyne Five Tube; St. James 8 Tube; Karas, front and sub panel; and 


Tnfradyne. THE FORMICA INSULATION COMPANY 


4641 SPRING GROVE AVENUE 


Hear the FORMICA 

Orchestra Tuesday 

evenings from 9 to 10 
over station WLW. 


ce 
xs EPRA 


Shielded Tuned Radio Transformer, 
No. 30 


SICKLES 


Diamond-Weave Coils 


The new Sickles Shielded Tuned 
prevents 


Radio Transformer 
both outside and local interfer- 


ence. It is remarkably com- 
pact, sharp-tuning, sturdy. 
Sickles Diamond-Weave Coils 
have established an enviable 
reputation for low distributed 
capacity, low dielectric losses, 
and large range of frequency 
with small variable capacity. 
There are Sickles Diamond-Weave 
Coils for all leading circuits. 


THE F. W. SICKLES CO. 


134 UNION STREET 
SPRINGFIELD :: MASS. 


No. Coil Prices 

30 Shielded Trane Orne $2.00 each 
Browning Drake 7.50 set 

18A Roberts Circuit S 00 set 

25 Aristocrat Circuit 8.00 set 


CINCINNATI, OHIO 


Formica has a 
Complete Service on 
Insulating Panels 
and Parts for 
“ Radio Manufacturers 


“B” Power with 
World Radio Storage “B”? Battery. 


Cass Indefinitely — Pays for Itself 


Dependable. Quiet “B” power, clear 
without “hum.” Economy you have 
never before thought possible. Con- 
venience. Outstanding performance. 
Recharged for almost nothing. Solid rubber 
case insures against leakage or acid. Extra 
heavy glass jars. Heavy rugged Pees Ap- 
proved and listed as standar 

Radio Laboratories, Pop. Sci. Inst., “Stand. 
ards, Radio News Lab., Lefax, Inc., and 
other Radio authorities. 


Extra Offer: 4 Batteries in series (96 Volts) $10.50. 


SEND NO MONEY! just state number 


of batteries wanted 
and we will ship same day order is received. 
Fay expressman after examining batteries. 
5 per cent discount for cash with order. 
Send your order today—NOW! 


WORLD BATTERY COMPANY 
1219 So. Wabash Ave. Dept.77 Chicago, Il. 
Makers of the Famous, a Radio ‘‘A’’ Storage 
Prices: 6-volt, 100 rib $10.50; oe Amp. $12.50; 


140 Amp 
All equipped with Solid Rubber case. 
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4. Bring together the corners on 
alternate turns and tie them with 
thread, making a coil of regular design. 
Bent wires may be straightened with a 
small pair of pliers. Attach the ends to 


-binding posts placed wherever the design 


of your receiver requires. The coil needs 
no other mounting. 


x * 


Keep Notes on Your 
Experiments 


Ever think you would like to be an 
inventor and make a million dollars? 

The article in this issue on ‘‘ How to 
Patent Your Radio Invention” gives 
advice that you ought to read. School 
teachers are always insisting on note- 
books which sometimes become a pest 
to: pupils; this article shows that the 
habit of keeping notebooks saved Prof. 
Hazeltine, inventor of the neutrodyne 
receiver, patent rights worth $1,500,- 
000. (It might be worth while to leave 
out of our diaries some of the stuff about 
girls and jot down a real idea or two.) 

The article at first seems discouraging; 
it shows how many things may stand in 
the way of securing a patent. Also that 
a patent gives only the right to sue and 
be sued, and that the invention even 
though patented, may be worthless. 
On the other hand, the illustrations 
show men like DeForest, Dubilier, 
Donle, Latour and Fess senden who 
started with less chance than we have 
today and made millions from patented 
inventions. If youth stopped at ob 
stacles there would be no football games 
this fall. 

So, keep notes on your work. 
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lany will Start ~ 
- But Few can Finish 


* TN the development of the radio industry, many 
have started but only those will finish who are 


building on a foundation of servicewhich will stand. 


lone thing to sell a radio instru- 
Qt but quite a different matter 
pthat instrument working per- 
‘In your home. Any new radio 
‘| deliver satisfaction but only 
‘d service will keep it doing so— 


ithe rapid development of the 


‘industry the demand has been, 


"past, generally more than the 
‘n Itis only natural that little, 
‘» attention should have been 
"0 the one most vital require- 
“~trained service. 

i years ago Ozarka Inc. recog- 
thenecessity of service—trained 
> with the result, that now 
Jea trained service organization 
“4 men. One of these men is near 
‘eady and willing to deliver 
a service, 

men are not radio wonders who know 
at all radio instruments. They make 
*m to be able to service any radio 
j 


instrument but they do know the Ozarka 
perfectly. 


Radio is no different to any other mechan- 
ical device—sometimes little things will go 
wrong, serious to the owner, but very easily 
and quickly repai i 
man who knows that instrument as he should. 


In the mad rush of selling radio very little, 
if any, attention has paid to service. 
A trained service organization requires time 
to develop and train— it has taken us four 
years to train 4364 men, who today con- 
stitute the Ozarka service organization. 


Ozarka instruments are only sold by these 
trained service men by. demonstration in 
your home—the only a where you can 
decide what a radio should do. 


The Ozarka representative will gladly set 
up an Ozarka in your home. He will not 
operate it but let you do all the tuning. Only 
in this manner can you decide if its tone, 
volume and ease of tuning is what you expect 
of a radio. Bring in station after station until 


you satisfy yourself of what it will do for 


distance, then discuss with him the most 
important matter of all—service—trained 
radio service. 


‘ 


INCORPORATE O 


austin Avenue D - 


CHICAGO, ILL. 
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: ‘SOF. O. B. Chicago. Ozarka Senior 
$ 13 2 20 ST ube Model complete withLoud 
Speaker and all accessories. — oe 
|, Also builein a 7 Tube Modét. “3 
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F. O. B. Chicago. Ozarka Junior 5 
$ 100 Tube Model complete with built-in 
speaker and all accessories. 


$215 FOB; Chicago. Orzarka Console 
5 Tuve Model, solid walnut cabinet, 
complete with all accessories. 


Also built in a 7 Tube Model 


We have a few Openings 


| for the Right Men 
. HILE there are today 4364 Ozarka 


l representatives, some territory is still 
open. We want men who believe in 
the future of radio—men who are tired of 
working for some one else—men who would 
like to add to their present income by de- 
'voting their evenings to Ozarka. 


At the start you can keep your present position. 
Later on, after you have proven what you can do, 
then you will give us all your time use it will 
pay far more than your present position. 


The man we want may not have much money 
but he is not broke. He has lived in his communi 
for some time—he has a reputation that his word is 
food, He may not have made any e ing success 

ut he has never “put over something” just to 
make money. He may know nothing about radio or 
salesmanship but he will be su if he is willing 
to study what we are willing to teach him, with- 
out cost. ; 

The feld in radio is wide open for the trained 
man. The success of thè 4364 Ozarka representatives 
proves what men can do. If you are interested. ask 

or a copy of the Ozarka Blan, a 100 page book 
which tells a true story of how big money and a 
permanent business can built in radio. It is a 
story of life; of why some men fail while others 
‘succeed. This book has shown many men how to 
start making extra money immediately and within 
a very short time establish a business of their own. 
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Hafs 
59 Cortlandt St. Y. N. City 
RADIO\DEPARTMENT. 


Sr. Power Pack $65.20 


‘Write to us for LC-27 Parts! 


1—Hammoarlund mid-line dual cond : 
00275 mfd......:...........- n $7.50 


Ser, .000275 mfd......... 0... cence 4.65 


fiterstage COUDIeMrs..... cc eee ae 10.50 
frequency transformer............... : 

Amorir 4 D ado 
requency transformer............... z 

1—Amerchoke No. 854.............000 19:00 

i (a PEE oh T ce 5.50 

7s n a e NR ENC ME, 


OO iid ao ci Ss ahh oleae, ersa ae beta 3.50 
2—Mar-Co small controls especially for 
(a) C Bee 


LC-27, scale 0 to 50 and 50 to 0 ..1.50 
1—Carter battery switch............... .65 
1—Samson radio-frequency choke coil No. 
3—Aerovox Condensers .00025 mfd..//""- 1 
1—Durham resistor, 4 megohms........ 38 
1—Lynch mounting.............cecce0. -35 
1—Carter resistans 0-10 000 obra’ 1. 

— er res ce ; ohms...... 
12—Eby bin POStS........ ccc cc cee i 80 
6—Benjamin UX sockets............... 3.75 
1—Amperite for 1 amp. load........:... 1.10 


num shields, binding post strip, dec- 
orated panel and Tat Brackets ee a 12.50 


Complete............ ene $85.20 
1—Cabinet....... 


Working Model on Display < 


AmerTran Service Station 
Power Pack & B Supply on Display 
Headquarters for Browning-Drake 
Raytheon Power Pack 
Write for literature 
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Resistance-Coupled | 
“PERFECT AUDIO AMPLIFIER 


ons 


with minimum distortion. Bradieyanit > 
molded resistors used in the Bradley-Amplifier 

do not vary with age and are not affected by atmospheric 
conditions. Can be used to replace transformer amplifiers 
in standard radio sets with decidedincrease intone quality. 


Electric Controlling Apparatus 
276Greenfield Avenue Milwaukee, Wis. 
ee ee 


PEER I iiig ii. 


Provides audio amplification 
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THE PERFECT GRID LEAK 


Provides a noiseless range 
of grid leak resistance from 
14 to 10 megohms. Assures 
most effective grid 
leak resistance 
P value for all tubes. 
y Small grid conden- 
' ser (0.00025) is sep- 
arate. Metal parts 
‘nickel plated. One 
hole mounting. 


Electric Controlling Apparatus 
276Greenfield Avenue Milwaukee, Wis, 
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Are There ‘‘Ether Waves” After All? 
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Harris & Ewing 


(Continued from page 637) ; | | 
| 


AT A A 
ei a T rr | 


ea E in ae ae 
ut ORE eS la Gg ER EE CR BEN a GE to aN 
en as ma PPA a toy eR a, a A E N 


` ; yrs ‘ 
bs Sear ete 
3 eh sees | 
Sage pee Ra 
5 - ee oe ee Nd ae ech a | 

oS NN NLS AEE OES TP RET ETT ETO ES PT ET 
EE Se E IE TT ID RS PE RN OE TOD OE 

oc ae 
vr 


sa fee Batis 
ace H a CKA 


Eae p, TAr ENERE og y ETE, ee LOAD, p 
vo Ca ‘ 


$ 


Another Way to Test Ether Theories 


Dr. Paul R. Heyl, of the United States Bureau of Standards, has 
tried to obtain evidence of the ether drift with this apparatus. A large 
crystal of lopaz was weighed, first in one direction, then in another, so 
that the internal structure of the crystal was differently placed with 


reference io the supposed ether drift. 


No drift was found, but tt is _ 


conceivable that the experiment was nol delicate enough. 


mill with his eye glued to the deceitful 
bunch of hay in front of him. In 1925 
Professor Miller and his assistants made 
over 100,000 separate readings and 
walked over a hundred miles round and 
round their scientific treadmill. 

The purpose of all this is to measure, 
very accurately indeed, the velocity of 
light in different directions in space. 
What is actually measured is the differ- 
ence in velocity between light moving 
in reverse directions inside the appar- 
atus. If there is any motion of the ether 


. relative to the earth this motion ought 


to affect these two speeds. As the table 
turns there will be some positions of the 


lightpath inside it which will be rela- 
tively fast positions for the light move 
ment; other positions which wi 
relatively slow ones. The measurements 
are made by means of interference | 
fringes, produced by the alternate rem- 
forcement and cancellation of light 
waves which are a trifle out of phase 
with each other. It is well known that 
such interference phenomena constitute 
one of the best ways of measuring ver 
tiny differences in the lengths of light 
paths or in the speed of light. se 
Without discussing all the multitudr 
nous details of Professor Miller’s precat- 
tions against error and of the thousa? 


`- 


r 
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YOU CAN THROW AWAY 
COSTLY BATTERIES— GET 
CONTINUOUS RECEPTION 
—AND NO WEAK PERIODS 


Plug into Electric Light Socket 


with 


$88.35 


with all tubes 


At last the receiving set problem is satisfactorily solved. 
If perfect reception is possible, Powerola will secure it if.. 
anything will. There are no expensive batteries to buy | 

or recharge. You use your electric current. The price 

of operation is low and above all, the price of Powerola is 

Wi = lower than others because it is not an experiment but is 
{ made by experienced engineers who have been in this, . 


H 
SE. 
| . Powerola. Electric 
i = «set specially wired for 
i power operation. The 
ui first successful electric 
h : set. - Now on market 
40 several years, growing 
Ny stronger in good will — 
I every year. Tested, 
approved and endorsed 
by highest authorities. 


OWEROLA 


In Combination 
With 


Power Tubes 


business for fifteen years. There are none more perfect. 
There are none better. There are no good power sets 
that sell as low. Your dealer has a Powerola to show 
you. Or we will send one Powerola 6, Model 150, ona 


_,full and ironclad guarantee of $88.35, dealer’ s price; $20 


with order, balance C. O. D. 


Manufacturer. Ter- 
minal Electric Co., 
N. Y., absolutely the 
pioneer manufacturer 
of electric receivers 
and socket power units; . 
15 years specialists: in 
battery-eliminating 
power devices. 

Power Supply. A.C. 


Thousands are now in : Dealer’. s Price $88. 35 —100-200 Volts, 50-60 | 


use. Has satisfied cus- 


Cycle. Powerola-6, 


tomers, dealers and Including All Tubes—A. C. Set Complete in 1 Cabinet Model 150, above, en- 


agents everywhere. Sold thru the New York Edison 
Co., and numerous other Public Utility Companies. 


No Batteries. Eliminates A and B batteries, charg-- 
ers, meters, separate eliminators, chemicals, fuses, 
fragile tubes and crystals. 

Distance, Volume, Tone. 2000 miles radius under 
normal conditions. Tone is always sharp, clear and 
full, and can be regulated at will by volume control 
to beautiful whisper. 

Selectivity, Tuning. 3 dials but is practically 
a one dial set, because of remarkable syncroniza- 
tion. No hum noises, squeals or whistles. A one- 
year guarantee against electrical and mechanical 
defects goes with each receiver. 


Operating Cost, Tube Life. Consumes less than 
Ye per hour. Tubes are good for at least 1000 


closed in rich, attractive mahogany cabinet; T. R.F. 
designed for combination with six power tubes. 
Eliminates A and B batteries. 200-600 meters. 


Console Models: Powerola Chassis, Model No. 
175, is the same set without cabinet. Will fit into 
practically all consoles. Dimensions, 7” x 18” x 11”. 
Power device in metal box, separate, for insertion 
in battery or other space. Easy to install. Other 
dimensions and D. C. chassis at special prices. Deal- 
er’s price including six power tubes. $79.80. 


Direct Current Models: fPowerola C-3, Model 
T. R. F. employing five 201A or other UV. 4 Amp. 
tubes. Handsome two toned mahogany cabinet. | 
Power supply, D. C. 100-120 volts. Dealer’s Price 
without tubes. $65.55. 


All Shipments F.O.B. New York 


hours, are sturdy, have longer life, less breakage. 


Exclusively Distributed by 


CAN YOU BUILD ELECTRIC SETS? A PROPOSITION FOR DEALERS 
“Powerola Power Circuits,” our book, con- No doubt you have received a bulletin 
tains 29 new diagrams and instructions, outlining our proposition. We are now 


showing power parts used and how to build 


adding to our exclusive agency list. 


anaeamini EE | RADIO CORPORATION | $2 menai, oe a 
A.C. to D.C. power mains, without A, B, e i 


or C batteries, chemicals and chargers. + eae 
Invaluable for the service man and trade- Executive Offices 


| [ ins. Price $1.00. 44 Whitehall St., New York 


bF. 
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icture fits Mu-Rad. 


Long winter evenings, a log on the hearth, 2 companion 
at your side—full contentment, quiet romance—into this 
Its beautiful tonal qualities, its 
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THE D 
with. the Mu-Rad Super-Six Receiver 


I A L— 


aithful reproduction, the simplicity of operation and its 
you to your fingertips. 

perated by just one dial this remarkable receiver presents 
a simple solution to your radio problems. Ask your near- 
est dealer for a Mu-Rad demonstration. The Mu-Rad plan 
for exchanging old sets for new yearly models will make 
efficient radio a permanency in your home. 


MU-RAD 


RADIO CORPORATION 


fect formance will thri 


“ACROSS THE 


= Dealers! 


Send for Our 
New 1927 
Catalog 

z 


Containing hundreds | 

of nationally adver- 

tised sets, cabinets, 
kits and parts. 


Use your letterhead. 


134-136WLake St Chicago 11. 


Dept. P, Asbury Park, New Jersey 


CONT 


INENT 


The BUY word for 


Tubes of 


Longer Life 


There’s a type for every Radio Need 


Two New Members 


Bis 
High Mu Type 
or 
Resistance ape ; 
and Critical 
Amplifiers — 


Price $250 Each 
At Your Radio Dealers 


Provid 
Largest plant in the 
to 


| C. E. Mfg. Co., Inc. 


ence, R. I. 


‘world devoted exclusively 
manufacture. 


1 


of repetitions which he felt it necessary 
to give to every test, it may be said that 
the results did not detect the motioh of 
the earth in its orbit, which was the 
effect originally looked for. We khow 
that the earth does move around the 
sun but Professor Miller could not prove 
this by the ether. As his moving table 
turned it was alternately facing the 
earth’s orbital path and against it. 
Regardless of this, the speed of light 
inside the apparatus remained the same. 

This seemed at first a blow to the 
ether theory. The speed of the earth in 
its orbit is about nineteen miles a second, 
quite a sizable velocity. Nevertheless, 
the ether did not show any change. On 
careful computation, however, of the 
enormous number of individual observa- 
tions which had been made, Professor 
Miller found that they did show one 
effect which was constant. There was a 
uniform alteration of the speed of light 
in a certain direction, not related to the 
earth at all but approximately parallel 
to the axis of the sun. The whole solar 
system seems to be falling through the 
ether, as though it were dropping like a 
flat cracker. The ether blows up through 


| it, Professor Miller’s results indicate, at, 


a speed of about six miles a second. 
It is not possible to assume that this 


-is the actual speed of the solar system 


relative to the ether. If the Miller 
apparatus could detect an ether speed of 
six miles a second in the direction of the 
sun’s axis, it would: undoubtedly detect 
the known earth speed of nineteen miles 


a second in the direction of the earth’s 


motion in its orbit. Professor Miller 


| solves this difficulty by assuming the 


solar system to drag the ether along 
with it more or less, as a steamer moving 
in the ocean will drag some water in its 
wake. What the experiment measures, 
he thinks, is the amount of slip by 
which the ether drops behind the real 
speed of the solar system. 

Computing, on reasonable assump- 
tions, the amount of this slip as related 
to the real speed, Professor Miller cal- 
culates that the solar system is. really 
dropping through ether-filled space at a 
rate of over 120 miles a second, instead 
of six'miles a second. The direction in 
which we are pointed comes out as a 
spot in the constellation of the Dragon, 
not quite in line with the axis of the sun 
but nearly so. 

Perhaps the chief support of these 
ideas from other sources is the fact that 
study of the motions of the stars with 
relation to the earth leads to an almost 
identical determination of the direction 
and speed with which our solar system 
is moving through space. Both Profes- 
sor Miller’s tests of the ether current 
on which we drift and the astronomers’ 
observation of the stars that drift 
hither and thither with us, give us nearly 
the same reckoning for the course upon 
which we are set and the speed at which 
we travel. : | 
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That is the argument as it now stands. | 
Professor Miller’s critics have been able 
to point to no essential flaw in his con- 


‘clusions; none, at least, that has proved 


convincing to independent students. 
There are, of course, some remaining 
difficulties. For example, there seems to 
be'a continual tendency for the apparent 
wind of ether past the earth to deviate 
to the east of the direction from which it 
should be blowing. No one knows why 
this is so. Much has been made by the 
critics, also, of the necessity of assuming 
a, slip between the ether and the earth, 
in order to account for the fact that the 
earth’s own orbital velocity shows no 
effect. Whether these doubts will grow 
as time goes on or will disappear no one 
can say. 

Are we to assume that an ether exists 
and that radio moves in it? Or are we 
to believe that there is no ether; which 
conclusion would require us to search 
further for’ an explanation of radio 
propagation. 

Until the experts agree about Dr. 
Miller’s conclusions, which they are 
now far from doing, we cannot answer 
these questions assuredly. 


more a tenable hypothesis. Those who 
clung to the ether idea when Dr. Ein- 
stein and Dr. Steinmetz attacked it are 
now provided, by Professor Miller, with 
some tangible ammunition of facts, facts 
which are proving very difficult to 
explain away. 

And if an ether exists the old idea 
of absolute rest and absolute motion 
returns to a universe from which the 


‘mechanical theories of Einstein would 


have banished it. Indeed, it has re- 
cently been pointed out by Dr. Gustaf 


. Strömberg, of Mount Wilson Observa- 


tory, that there are some astronomical 
facts which suggest the existence of a 
fundamental material, like the old- 
fashioned ether, which is at rest in space 
and with relation to which all motions of 
the stars and nebulas, the suns and 
planets, should be. thought of as occur- 
ring. 

These bodies may be “born,” says 
Dr. Strömberg, “out of a fundamental 
medium, the metrical properties of 
which are the same everywhere. * * * 
The uniformity in Nature is then due to 
the uniformity of this medium.” In- 
stead of there being no ether in the uni- 
verse, the universe is all ether. Instead 
of there being no ether waves, these 
waves turn out to be perhaps the most 
fundamental of all realities—far more 
real than matter. 


Radio waves have been defined as 
“strains in the ether.” Atoms have 
been thought of similarly; also as ether 
“knots” or ether “vortices” or as tiny 
vacua in the ether. Electrons have 
been called etherial condensations or 
rarifactions. The ether seems to be 
coming back into scientific ried 
There may be ether waves after all. | 


But, at 
‘least, the reality of the ether is once 


the new SAAT, CONE 


gives scientific reproduction 


Side view of Saal Ec- 
centric Cone in compari- 
son with the harp. Note 
the relation of pig and 
long sides, giving prop- 
T vibrating ane for 
both extremes of sound. 


Saal Ec-centric Cone 
Height 22 inches 


Junior Cone Model 
Height 
16 in. al 5 
Slightly more 
West of Rockies 


ad 


— SAA 


WORLD FAMOUS MAKERS OF HORNS | . » CONES . PEDESTALS 


-of ALL tones 


Ec-centric construction—you have never seen 


_it before in a radio speaker. It is the newest 


scientific development in cones, But it is based 
on the oldest musical principle—that of the 
melodious harp. 


In the harp [as in the plane) isne sines A 


produce deep, low vibrations; short strings, the 
high notes, 

For the first time in radio the Saal Ec-centric 
Cone speaker—with its center literally “off 
center”— provides these exact relative propor- 


tions of vibrating area for high and low notes— _ 


giving perfectly realistic, scientific, all-tone re- 
production without unnecessary size. A cone 
built on musical as well as mechanical prin- 
ciples, Permitting a price never before possible 
in quality speakers, 

Drum or barrel tone is completely eliminated 
by Ec-centric construction. The instrument is 
beautifully embellished with scrollwork medal- 
lion and border design in gold. Examine the 
adjoining diagram, then hear the Saal Ec-centric, 
A permanent investment—built for a lifetime. 
Write for descriptive literature. Saal cones are 
fully protected by patents. 


H. G. SAAL COMPANY 
1800 Montrose Avenue 
Chicago, Illinois 
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With Power | 
Amplifier 


in latest 
circuits- 


be sure to use 


JEFFERSON 


(oneertone, 


(AL-2 SEALE.D)AUDIO FREQUENCY TRANSFORMERS 


Jefferson. 


Filter Chokes 


HE Jefferson “Concertone” is one of the 

r few transformers built with cord and 

windings that are sufficiently large as 
well as heavily insulated for safe and con- 
tinuous use with the new power tubes. $6 
each at stores. 

Similarly, Jefferson No. 358 Chokes are 
particularly adapted for use in the output 
circuit by reason of their extremely low DC 
resistance and their ample current carr ing 
capacity, $5.00 each at stores. 

Prominent engineers, in specifying them 


for latest circuits, state that they find these - 


new Jeffersons the most satisfactory. 
Easy to Put ‘1927 Tone Quality” 
into Any Set—Install ‘‘Concertones”’ 


ly replace present audio transformers with new 
Me Je erao." “Concertones” and enjoy natural, 
life-like reproducen of all notes from the lowest to the 
hest. You will also notice increased sensitivity and 
better reception from distant stations. Make this simple 
change now and bring your old set up to date. 
Write for Latest Literature 
Guaranteed Radio products include ‘'Star** 
reed Tionsformers, .76, $3. Tube Rejuvenators, $7.50; 
Tube Testers experimenters), $8, $9. 0. 280 
Jefferson T 


286 Jefferson Tube 
290 Jefferson Te Checker, 
spt 
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$8.00. Also ‘ibe Chargers 
ASS elt 
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Tiaa 


i ; 
TV: 
KEEP TUBES LIKE NEW-CHARGE 
THEM MONTHLY and ALLAT ONCE 


al a 

es gradually weaken with use, as do batteries. 

ty a Oath attach Jefferson Tube Charger to light 

socket and connect with set for 10 minutes. Keep 201-A 

or 199 type tubes like new—at full efficiency. Re- 

oote. aan down tubes. Improved reception with 

ie onger life of tubes and batteries will be worth many 
times the price to you. teed. 

$3.50 


JEFFERSON TUBE CHARGER 


Makes it easy to regularly charge tubes, all at once, in 
your set, at home. Enjoy top-notch reception every 
night. Get one from dealer today. Mado only by 

© 


ric Mig. Co 


a ); X of small transformers 


irs CHICAGO, ILL.U.S.A. 


TOAOE 
- Largest manufacturers © 
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WHAT READERS ASK 


CoNDUCTED By Davin Lay 


In justice to our regular subscribers a nominal fee of $1.00 per question is charged to 
non-subscribers to cover the cost of this service, and this sum must be inclosed with the letter . 
of inquiry. Subscribers’ inquiries should be limited to one question or one subject. 


negative potential in relation to both the 


Hav to Get Your “C” Bat- lal i i 


tery Voltage from a 
Raytheon Unit 


Question: I understand that itis pos- 
sible to eliminate the dry-cell “C” bat- 
tery where a Raytheon power-pack is 
used to supply the plate voltage for a 


receiver, by making some small change 


in the power-pack. Can you show a 
diagram of such an arrangement as I 
want to make the change in the Ray- 


theon power-pack that I constructed 


from the description in the May, 1926, 
issue of PopuLaR RADIO? 
—CarL THOMAS 


Answer: Your Raytheon power-pack 
can readily be changed to provide the 
“C” battery voltage required for your 
receiver. The power-pack circuit is shown 
in Figure 1. This is the same circuit 
that was given on page 22 of the May, 
1926, issue except that the change has 
added in heavy lines. 

The only extra parts that you will need 
are one more binding post for the “C” (—) 


minus terminal of the power unit and a | ? 
_ consuming 14-ampere each. 


variable resistance (R) with a maximum 
resistance of anywhere between 1000 and 
2000 ohms. This resistance should be 
capable of carrying 50 milliamperes con- 
tinuously without heating. The Federal — 
No. 25 potentiometer or the Centralab . 
“Radiohm” No. 2M are suitable for this 
purpose. 

Terminal 1 of the power-pack is main- 
tained at zero potential, so far as the re- 
ceiver is concerned, inasmuch as it is con- 
nected to the filament circuit in the re- 
ceiver itself. The new terminal will be at 


filament and terminal 1 by the amount of 
the voltage drop across the portion of the 
new resistance, R, which is in the circuit. 
This potential drop across R provides the 
negative biasing voltage that is ordinarily 
supplied to the receiver by the “C” bat- 
tery. By varying the resistance, R, this 
negative voltage may be varied from zero 
to a voltage more than ample for the UX- 
171 tube which requires in the neighbor- 
hood of 40 volts when the plate voltage 
is 180. 
* -  & 
How to Substitute a Power 
Tube in the Last Audio- 
Frequency Stage 


Question: ‘Can I use a 4-ampere 
power tube in my receiver in place of the 
UX-201-a tube which I have been using 
in the last audio-frequency stage, with- 


out the necessity of making a change in 


the rheostat? As the five tubes in the 
receiver . are controlled by a single 
rheostat I don’t see how a -ampere 
tube can be controlled by this same 
rheostat when all the other tubes are 


—NIcHOLAS J. HAIGHT 


Answer: It is feasible to substitute 
a UX-171 or a UX-112 tube for the UX- 
201-a in the last audio-frequency stage; 
at least the rheostat presents no difficulty 
in this connection. All of these types of 
tubes are designed to operate from a five- 
volt source of supply. Storage batteries 
have a voltage of approximately six-volts 
and a rheostat is therefore needed to cut 
this down to the required five-volts. 


HOW TO GET “C” VOLTAGES FROM THE RAYTHEON 


Figure 1: This circuit diagram shows the-change that has been made 
in the old Raytheon circuit to obtain a “C” voltage bias by gaung a 
variable resistance. 
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The celebrated Miraco Ultra-5— U.S. Navy type circuit, has 
also adapted to Single Dial Tuning—without sacrifice 
of selectivity, volume, clearness, power, tone, or dis- 
tance getting qualities! In the magnificent big Miraco Uni- 
tune-5, above shown, you turn one vernier knob for stations 
everywhere. Beautiful hand-rubbed, piano hinged, solid wal- 
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CFCF Montreal, Canada to British | CALIFORNIA HEARS PENNA. of this bi L if La t ealers, thereby effecting great savings which are popularity, 
Columbia, Canada, WIOD Miami | ỌN SPEAKER. San Rafael 4-stor in oS reflected in amazingly low prices. superior per- 
Beach FlattwostationsinGalifornias | Calif. Ihave purchased three of story 5. Keeps all promises to the letter. Highest ref- formance of 
a station at Seattle, Wash. We are | your sets and will give you an a f bank officials and all rms Miraco5-tube 
more than pleased with the Miraco | {dea of what the Miraco-6 does erences from users, bank officials an conce 2 
5. Dan Groce, out here., I have logged 86 sta- with whom we have dealings. We have been cus- sets, at am- 
HONOLULU TO LONDON FROM | tions, which I can get nearly any pe. tomers of a big $3,000,000 Cincinnati bank for azingly lower 
a ations HE a peeti emer try Mexico City on. the SEPIE H * aLi} many years. In our literature read what they say prices, make 
an- x “Reg 7/ UL za me One . 
iraco 5 Sunday Jan, 24 between 10 ae RRON North, with Honolala ! Sects Re i | —_ “about our responsibility and reputation for square them easy to 
and 11 P. M.;2LOLondon, KYO Hon- to the West and Pitts., Pa., 


dealings, sell, Sendcou- 


olulu, Hiawaii; WK AQ San Juan, to the East. All on loud speaker, 


P 

R. and one station in Ireland; could clear and plain. Roy I. Sharer. 
not get call letter, John Kuhn. Cc THRU POWERFUL LO- 
NEW YORK LOGS 163 STATIONS | Gar price, ‘Mich, Tho Ultra. 
Buffalo, N. Y. I received 2LO Lon- | § is sure a wonder. I live 1-4 of 
don,11:050n Monday nightbutthere | a mile from WJR a 5000 Watt 
was so much interference it was not | Station and can cut through 
very plain. I also have logged 163 | with ease and receive 
oo pr aie Ne Spe et distant stations. Dor 

asero A MEAT ET nternationa! 
NEBRASKA HEARS PORTO RICO | ine theIntérnation 
ON SPEAKER. Spencer, Nebr. Us- | ceived-2LO Lone 
ing the MiracoS wehave often h don, England: 
MexicoCity, Porto Rico, Miami, Flor- | 5).5CZE Mexie 
ida, Ottawa, Canada and Vancouver, | co City, Mex. 
B. C., Canada and all along the Pac- | f have recei- 
ific Coast. All the above stations on 


: A ; pon today for 
All the Proof you want is waiting for You! proof 
o 
i reports from hosts of users in your vicinity and elsewhere proving that 
Conpon o= pos tal DEn ee ee money-saving factory prices, outperform sets cost- 
ing up to four times as much. You can also buy speakers, N 
tubes, batteries, etc. at big savings from us! : P ORATIO 


Get our proposition before spending O COR 
money elsewhere. ST 


Pioneer 


AM iti 
: Idin : of users, ropes ealer 
Poepsake ee aleg beaga ime | From WBE 479M. Miraco Bul. catare, testimetsctory-prigepr nC) D 
eru u merica. fi, J. . Miami Beach 4 à : sen oreney? 
Waco, Texas. In less than a week ree Without oblige tars of your fag. « )lAgent 
after 1 instal ed the Miraco-D | Calif. In con- and full pari g all radio § 
New York City: Oakland, | clusion I'll say Miraco sê 
< Mi iam Minn s everything a 

Mexico City, Beveral sta- peed has e [NAME —— = 

tions ín Florida and many | Edward thing. en 

otbers. E. E. Sitz. R 


$ ADDRESS 


Page 712 


orget your battery 
charging problems : 


Your storage “A” battery need never be low if you leave it to the Sterling Trickle 
Charger to keep it everlastingly charged. When you’re using your set this charger 
takes a rest, but the moment you “turn off” the radio the charger starts to charge. 
It charges at the steady 24 ampere rate for 6 volt A or 4 ampere for 4 volt, a safe 
slow rate with automatic cut-off. It is the quiet and efficient bulb type. Sterling, 
meter equipped. Price $14.00. E 
' THE STERLING MFG. CO. 


terlin 


Trickle 


No. R-102 Bulb Type Trickle 
Charger 
Show this ad to your dealer. 
If he hasn’t the Sterling 
Trickle Charger in stock he. 
‘can get it for you. 


Ask for our 32 page booklet on care 
and upkeep of radio—it’s freel 


Used in the 


Makes a beautiful workman-like antenna coupler and two interstage 
job of the sloping panel. Holds the i e E T E dwn d wack < 
front panel at exactly the right eye- eT OR 
level for reading the dials. Simplifies 
construction. Special aluminum alloy 
of unusual strength. Made especially ta 
. for receivers designed. by POPULAR MG, i oe oie es 
RADIO LABORATORY. Sent postpaid - 
` anywhere upon receipt of price of $2 


LC-27 KITS 
SEND YOUR ORDER IN TODAY! 


Parts exactly as used by author in the LC-27 
Broadcast Receiver 
1—Hammerlund mid-line dual condenser, 


000275 mid... 1... cence cc ec en neee $7.50 | 
1 amend miang single conden- ` 


ooe* ever ene eoer na anesoneseaseoenenersea 


Ce eC ee er 


per pair. Approve d by POPULAR Witch... cc cee 
RADIO LABORATORY. 85 COCR Come cera nee neet ene eeseeeeerane 
t Ce RP erase ae arene ano re Naeem ar ad PAES 

-= TAIT MFG. CO. spi A gti 
209 Centre St. New York 1=-Garter eaae O10 Cbd chan 


12-Eby binding posts... .........0006- 


5—Benjamin ox sooketS........... vee 3.75 
' I—Amperite. 0... ccc ct cece nce x 


shields, b post strip, decorated 
panel and Tait brackets............. 


Also Used In 
The LC-26 Receiver, The 


Improved Browning-Drake. 


The Orthophase Receiver, Complete........... 
e Home Receiver and eee 
others. COMPLETE PARTS FORS¢ 5? 
LC SENIOR POWER PACK 


Send Money order for immediate delivery 


TAIT 
BRACKETS 


$2 per set 


Radio Stores 
110 West 42nd Street, New York 
Downtown Store s3 79 Cortlandt Stree 


- All apparátus advertised in thts magazine has becn tested arid approved by: PòruL AR RADIO LABORATORY____ 


The filament resistance of each tube is 


correct to permit the tube to draw only’ 


the required amount of current providing 
the “A” energy supply is maintained at 
five volts. In the case of the UX-20l-a 
tube, for example, the filament resistance 
is 20 ohms. Applying Ohm’s Law (voltage 
resistance = current) we find that 5 
volts divided by 20 ohms results in a cur- 
rent of 14-ampere. The filament resistance 
of the UX-171 tube and UX-112 tube is 
10 ohms. Following the above formula, 


this resistance allows a current flow of : 


Y6-ampere. 


Now, if several tube filaments are con ` 


nected in parallel across the 5-volt line 
as is the case in your receiver, each will 
draw current in proportion to its individual 
resistance. Hach tube will therefore oper- 
ate at the current rating for which it is 
designed, regardless of whether the five 
tubes are of the same type or not. 

The only difference you will find in the 
operation of your receiver after i i 
a -ampere power tube will be that the 
rheostat will have to be turned a little 
higher to maintain the line voltage of five, 
due to the heavier total current drain that 
renis from the use of the half ampere 
tube. 


If you plan to use a UX-112 tube it 


will be necessary to provide higher “B” 
battery voltage for this tube if any sub- 
stantial benefit is to be obtained from its 
use. This voltage (135 to 15714 volts) 
should be applied to the power tube only. 
A separate “C” battery connection for 
this tube will be required also. These 
considerations also apply to the use of the 
UX-171 tube, although in that case the 
higher “B” battery voltage is advisable, 
but not essential. If your receiver was 
designed for the use of 90 volts on all 
amplifier tubes, and a single ‘‘C’’ battery 
terminal for the two audio-frequency am- 
plifier tubes there are special devices on 
the market, such as the Na-ald Connec- 
torald, which will enable you to use 
new tubes without making any changes in 
the wiring of your recciver. 
n $ 


How to Build a Piezoelectric 


Oscillator 


Question: I want to make a piezo- 
electric oscillator, using a quartz plate, 
that I can use to check the calibration of 
my short-wave wavemeter. Can you 
give me a good circuit for an oscillater 
of this sort? Would you advise me to 
purchase a ready-cut quartz crystal for 
this purpose, or can I cut and grind 8 
suitable quartz plate myself? 

—Harry FREEMAN 


Answer: A good circuit for an oscilla | 


i g [Á wee m 


~ 


‘ 
i 
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| 
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tor of this type is shown in Figure 2, The | 


parts used in this unit are: 
L—45 turns of No. 24 DSC wire on. 3 
three-inch tube; 
C1—variable condenser, .00035 mfd.; 
C2—fixed condenser, .002 mfd.; 
Direct-current milliammeter with 3 
a range of zero to 100 milli-amperes; 


pad 

THE CRYSTAL OSCILLATOR 
_Fiaure 2: The hookup for the cry> 
tal in a vacuum tube circuit for obtaining a 
standard> of frequency. K 


- ——_——_— a — 


NS Ee Ee i ee eee ee 
. 


)—quartz oscillator plate ground to 
oscillate at about 400 meters; 

RFC—radio-frequency choke coil con- 

nite of 200 turns of No. 36 wire 
(DSC) wound on a two-inch tube; 

. Rl—Amperite or other fixed filament- 
control resistance, suitable for tube 
used; | 

R2—receiving grid-leak, 5 megohms re- 

sistance; 

VT—201-a or 112 tube. 

The quartz plate should be mounted 
between two brass plates about an inch 
square and with the large surfaces abso- 
lutely flat. Lay the quartz on the lower 
brass plate, and then lay the upper brass 
plate on the quartz. The pressure should 

light, so the upper brass plate should be 
not more than 1/32 of an inch thick and 
should be connected in the circuit by 
means of a flexible connecting wire. Thus 
the only pressure on the top surface of the 
aana plate will be that of the weight of 

e upper'brass plate. i 
With the quartz plate in position and 
the tube filament lighted, there will be a 
flow of current in the plate circuit of the 
tube. The amount of current that flows 
will be indicated by the milliammeter. 

As the plate circuit is tuned to the 
fundamental frequency of the quartz plate, 
the entire circuit will start to oscillate. 
This condition will usually be indicated by 
a drop in the plate current. The lowest 
reading on the milliammeter will then be 
obtained when the plate circuit is tuned to 
exact resonance with the quartz plate. 
The plate circuit may be tuned several 
degrees off resonance but the circuit will 
A oscillate at the frequency of the quartz 

te 


piate. , 

For calibrating and checking a short- 
wave wavemeter it is best to use a crystal 
with a fundamental frequency correspond- 
ing to a wavelength considerably higher 
than the highest wavelength for which the 


wave meter isto be calibrated. The har- 


monics of a quartz plate with a frequency 
corresponding to 400 meters, for instance, 
wil] provide 17 calibration points between 
100 meters and 20 meters; enough points to 
provide an excellent curve on a wave- 
meter that has this wavelength range. 

It is not advisable for the experimenter 
to try to cut and grind a quartz plate at 
home. In the first-place the plate must be 
cut out of the raw crystal at just the proper 
angle; otherwise it is useless. Then an 
examination of the plate must be made by 
polarized light to detect flaws, ‘twinning 
and other defects that are not visible even 
under a powerful glass. Unless the final 
plate is free from these defects it will not 
oscillate. Aside from these considerations, 
try to imagine cutting a wafer-like slice 
out of a ehunk of glass, without chipping 
or orscing the slice; and then grindin 
this slice of glass down to certain specifie 
dimensions, with Spot sides smooth 
and absolutely parallel to each other, and 


remember that cutting and grinding a 


uartz plate is even more difficult than a 
glass one because quartz is the harder 
substance. Even with the use of all pos- 
sible precautions probably not more than 
25 per cent to 50 per cent of the perfect 
plates cut by skilled cutters will oscillate 
when they are finished. 

zk cs) 


An Antenna for the Lynch 
Receiver 


Question: What is the shortest 
length of antenna that you would rec- 
ommend for use with the improved 
Browning-Drake set? 

—JERoME A. McNatty 


Answer: Forty feet is the minimum 
length that should be used. 


raius advertised in this magazine has been tested and approved by PopuULAR RADJO LABORATORY 
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| (Ontrolit 
for a Merry Christmas, 
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The Heartof the Power Plant 


Any radio devotee will be glad to get a Brach Controlit on 
Christmas. It is new—it is different—it is something that 
will add enormously to the enjoyment of radio. 

Adding a Controlit to any set eliminates all switches from 
“B” Battery Substitute and Trickle Charger and places com- 
plete, automatic control of set and power supply in one 
switch—the set switch itself. Price, in U. S. A., $6. 


| and protec your Set 
BRACH LightningArrester 


withthe Famous 
No aerial should be without the protection 


to radio and home which a Brach Lightning 
Arrester affords. Good sense demands this 
protection. The authorities require it. Every 
Brach Arrester carries with it a $100 insure 
ance guarantee. 


Prices as low as $1 


The New Brach Drip-Proof | 
TOTEM-POLE HYDROMETER (; 
' ANTENNA To the Hydrometer with the 
l. famous Chaslyn Balls is com- 4 
Here is an aerial antenna that £N} bined the Drip-proof feature 


which insures full protection į 
against battery acid falling on { 
A and injuring parquet floors, | 


gives most complete reception f° > {i A 
and unusual clarity to radio. 7/8) 
It is the size of a small flag pole, eS rugs or clothing. 


can be readily attached t aC: ay 

or side or window ledge of R : @ After testing battery, the Hy- 

house and does away with all \ _.@ drometer can be washed with- 
: out danger from dripping acid. 


\ Something nice to present toa 
tuS radio fan or to buy for your 
own use. y 


Price $1 -g 


1 Brach 
Radio Products 


L. S; BRACH MFG. CO., Newark, N. J. 
:FE LeS. BRACH OF CANADA, Ltd., Toronto, Can.. 


unsightly makeshifts. 


Totem-Pole Antenna with 100 f'l 
feet wound wire and fasteners, | 
complete for 


Only $10 
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FREE 


i277 Radio Catalog 


1927 
ORE than a score of the 
latest kits—the best of 
them with specified parts to 
build them—at prices that mean 
big savings for you. And all the 
latest parts and accessories as 
advertised in current radio mag- 
azines. The largest, most com- 
plete and up-to-date radio stock 
in the world. Yours to choose 
from in this new catalog. Write 
for your copy. 


WRITE TODAY TO 


CHICAGO SALVAGE STOCK STORES 
ae CHICAGO, U.S. A. 


509 S. State Street 


Potter 
Condensers 


Build the best— 


Socket Power Devices 
—Aand B Supply Devices 

Power Amplifiers 

Impedance Amplifiers 


And are best— 


For Filter Uses 

Rectifiers 

By Pass 

Blocking D.C. 
American made of best of 


materials to full capacity. All 
sizes and types. 


POTTER MFG. CO. 
North Chicago, Ill. 


Potter 


BY PASS AND FILTER 


Condensers 


BOSWORTH GUARANTEE 
We guarantee this set to be in perlect 
condition We will repair l Lree of 
charge or at our option replace il with 
anew sel if found lo be delective- + 
within one year from dale of, (purchase 


THE BOSWORTH ELECTRIC MFC COMPANY 


Send for Booklet 
The Bosworth Electric Mfg: Co. 


3747 Main Ave., Cincinnati, O 


BOSWORTH 


RADIO 
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How to Make the Detector 
Voltage Adjustment on the 
Raytheon Power-pack 


Question: I constructed a Ray- 
theon power-pack, some time ago, for 
use with my LC-26 receiver and have 
had splendid results from the combina- 
tion. I find, however, that the adjus 
ment of the variable resistance” ths 
controls the detector voltage for 
UV-200 detector tube is quite er 
For this purpose I use a Bradleyohm 
No. 25; I have a 10,000-ohm fixed 
resistance across the detector voltage 
terminals. I find that the proper vol- 
tage is obtained when the knob of the 
Bradleyohm is turned to a point where 
the internal elements are barely making 
contact. Can you suggest any better 
method for making this adjustment? 

— Janes ‘Pz Connor 


ANSWER: Itis probable that you 
detector tube that operates besi 
unusually low plate voltage, es 
-around 14 or 16 volts. If you replac 
10,000-ohm fixed resistance witl Ree nav- 
ing a resistance of 7500 ohms wil 
the adjustment of the varia 
much less critical. For an- 
improvement, you might aahon a 
Bradleyohm No. 50 for the No. 25 which 
you are now using. 

* ok 


Resistance Coupling for 
Superheterodynes 


Qurstion: Is it possible to use the 
resistance-coupled type of radio-fre- — 
quency amplification for the interme- 
diate stages of a superheterodyne re 
celver? 


—C. A. BURKES 

AnswER: This is entirely feasible and, 
in fact, there is one such unit now on the 
market that is made by a well-known con- 
cern for just this use. You will need a 
tuned input circuit attached ahead of this 
unit to tune the intermediate-frequency 
amplifier to the desired wavelength that 
you choose for Unis purpoe 


What Tube Should be Used in 
High-voltage Power-packs 


Question: What type of tube could 
I use to get 400 volts of rectified energy 
for supplying “B” power to a 5-watt 
transmitter? 
—LAURENCE REEDY 


ANSWER: You can use a tube of the 
216-B type for ibis purpose 


The Best Groa Connection 


Qurstion: Which makes the better 
ground for a radio receiver—a cold 
water pipe or a radiator pipe? 

—R. C. X if 

ANSWER: In some cases the cold 
pipe is considerably better than the 
tor pipe for a ground. The'b est 
determine which is best is to try 
separately. If there is not m ruck 
difference the radiator pipe y : 
factory. However, the conne fs tion 
be made to a ‘statio ‘the 
radiator or water pi pe by pak of 3 
regular groun 


soge 
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Ordinary amplification 
is the thief of Tone in 
= radio music — 


Your own radio set as it now'stands is a perfect reproducing 
instrument—up to, and including, the detector tube. 


As every- 


Page 715 


one knows, if you listened with a pair of ear phones to the music 
from the detector tube you would have perfect reproduction. If that 
same quality could only be made to come out of your loudspeaker in 


Resistance coupled amplification is bet- 
ter, but many of the high notes are frayed 
and shattered, and the tone breaks down 
badly on strong volume. 

Large size transformers are also better, 
but too many weak signals are absorbed. 
The actuality of the base, and the dis- 
tinction between one musical instrument 
and another are lacking. 

Impedance Coupling is unstable. It 
shares most of the faults of resistance 
coupling, and, like transformers, it ab- 
sorbs the weak signals. 

Electric-light-socket power amplifiers are 
also better, to be sure. But they operate 
after one of the music-distorting trans- 

ormers already in the set. 


The Truphonic Power Amplifier 


An entirely new and different method 
of amplification has been developed bythe 
eminent radio inventor, Mr..H. P. Donle, 


great volume, then you would have perfect radio enjoyment. 
But it cannot—with ordinary amplification. 
too much is weak, too much is lost altogether. i 


Too much is blurred, 


How can we get this pure detector tone with great volume? Can it 


tion. The Truphonic Power Amplifier 


is different from any other method of ; 
amplification. But what is most impor- | 


tant, the results are different. No more 
need be said than that the Truphonic 
passes faithfully all notes of broadcasted 
music. - 

The Truphonic is a small. compact in- 
strument (shown below) which when at- 
tached in a few minutes to any radio 
brings through the loudspeaker with 
great volume the detector tube music in all 
of its perfect tonal quality. 

What has just been said of the Tru- 


phonic can be said of no other method of | 


amplification—regardless of the price you 
pay. ; 
What Does This Mean to You? 
For the price of $20 and an extra tube 
(using two of the tubes now in your set 
and one additional tube,’ either power 


‘against burning out and 


it be had simply by changing the method of amplification? That de- 
pends. 


— 


Today! Tonight! Attach the: Tru- 
phonic ‘Power Amplifier and get all that 
radio can give. 


-` For the Set Builder 

Truphonic amplitication is provided in separate 
Truphonic ‘couplers for the set builder: Three 
Stages not only give the finest quality of reproduc- 
tion obtainable but also give considerably more 
volume than two stages of ordinary transformer 
amplification. Price $5.00 per stage. 

The Truphonic Output Unit protects the speaker 
demagnetization when 
power tubes are used. (This output is used of 
course in the complete Truphonic Power Ampli- 
fier described abora. Price $5.00. 

The Truphonic Catacomb Assembly is also of 
great convenience to set builders. A lacquered 
steel catacomb houses three Truphonic ‘couplers 
and a Truphonic output unit. A moulded Bakelite 
sockèť ‘panel with 6 or 7 sockets’ of special con- 
struction which hold either UV-201A or all UX 
tubes,-covers this catacomb. This unit may be 
arranged in a thousand different ways to meet all 
the cequienen of every circuit and set design. 
Short direct leads to connected apparatus, with a 
minimum ,of _ sol- - 
dered connections. 


tube or regular) you attach thé Truphonic , No holes “to” drill 
and is made by the Alden Manufacturing in a few minutes to your present radioand no apparatus to ee A 
Company, well known for its Na-Ald at one stroke convert it into the’ finest | mount. A six-foot 
quality products. It is called the “Tru- - reproducing set that money can buy. A : battery cable is in-J BS . 


phonic.” Already manufacturers of the 
higher quality sets are endorsing it, and 
adapting it as the finest type of reproduc- 
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Power Amplifier 


strong statement. But you want strong 


statements when the product backs them 
up. 


MAONO AININ 


a 
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cluded. Price 6 tube 
$20, 7 tube $22. 


ALDEN MANUFACTURING CO. 
Dept. 316C, SPRINGFIELD, MASS. 
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AMPERITE has been 
universally adopted by all 
leading engineersandset- 
builders; accepted as 
standard in every popu- 
lar circuit. 


Eliminates handrheostats, 
Simplifies wiring. 

FREE—Send for‘ ‘The Radiall 
Book’’, containing the latest 


popular hook-upsand construc- 
tion data, to Dept. P.R.-11 


Radiall Company 


50 FRANKLIN ST., NEW YORK 


Price $1.10 
Complete 


PERI TE 


REG. V.B. PAT.. OFF 


The “SELE-ADJUSTING "Rheostat 


CARTER 


“IMP” ’ Battery Switch 


Quarter turn Snap. 
Compact, quiet. Pas 
dicates ‘‘on and off 


“IMP” Lock Switch 


Batter 

switch wit 

removable v 

key. 3° keys T 

fur nished 

with each @i@ 
ch. . 


` Lights up dials. Can be 
A used as combined Bat- 
| tery Switch and Dial 
, Light. 

Ý lamp. 


Complete with 
$1.75 
MP” Pilot Switch 


Shows red when tubes 
are jn operation and - 
switch is ‘‘on.’’ Com- 
plete with lamp. 


$1.50 


Any dealer Also all t 


e 
can supply ORIS of Jack Swit 


In Canada—Carter Radio Co., Limited, Toronto 


| 


GW Gass 
A UNIQUE RECEIVER IN A SHIP MODEL 


Not only has Miss Ruth Sabichi of San Francisco produced a highly 
decorative and interesting style of cabinet for her set, but has ingeniously 
employed the copper wire used for the rigging, as an antenna. 


BROADCAST LISTENER 
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Comments on radio programs, methods and technique 
—from the point of view of the average fan 


By RAYMOND FRANCIS YATES 


‘Commercializing Boobery 
_by Radio 


. Iv was not enough that that master 
crusader, Voliva, should use an instru- 
ment as beautifully scientific as radio to 
preach that the earth is flat and that 
Columbus was an unscrupulous Dr. 
Cook of his time. 

Nor was it enough that Rev. Mr. 


‘Stratton, mad with the fundamentalist 
doctrines of orthodox theology, should - 


use the radio in broadcasting a creed so 
thin as to be unpalatable to any open- 
minded schoolboy. 

Now that prince of boob psychology, 
Mr. Edward Young Clark, formerly 
“Very Imperial Wizard of the Ku Klux 
Klan,” has formed an anti-evolution 
society which he has endowed with the 
magnificent name of the “SUBRE 
Kingdom.” 

The Supreme Kingdom is apparently 
a new and obvious attempt to commer- 
cialize the boobery of America. 

That Mr. Clark should be adroit and 
clever enough to feed the starving 
minds of our prudery with the right kind 
of -rot is really none of our business. 
But when this suave gentleman reaches 
to bring broadcasting into his scheme, 
as he is openly planning to do, it is high 
time to call a halt. 

Mr. Clark assures his vapid followers 
that he is going to smear the country 
with anti-evolution propaganda from 


. no less than six broadcasting stations 


and that he is going to wage a vicious 


attack on open-mindedness, tolerance 


and all of the really civilizing virtues 
that have been accumulating in the race 
since pythycanthropus erectus strode the 
primeval plains. 

Is it not about time that a thing so 
representative of the breadth and growth 


of human intelligence as radio should be - 


employed by cultists, propagandists and 
fadists for the spreading of creeds 
manufactured by cliques of mountebanks 
that prey on truth-fearing numbskulls? 


K * 


Why Not Standardize 
Radio Announcements? 


Ir you are a regular reader of this 
department (and really there is nots 


reason in the world why you should not 


be), ‘you will know that we have never 
been what you call entirely satisfied 
with announcing. 


The trouble has been with the am > 


nouncers. 


sary to make of announcing an art. 
The average announcer of the present 
is more interested in his own popularity 
than he is in the success or perfection of 
his work, and we listen, not to the an 


nouncements concerning that which is ; 
about to be broadcast but to that which | 


the announcers believe will make of 
him, in the minds of the audience, 8 
member of the intelligentsia. Either that 
or he is of the type who bases his cam- 
paign for popularity on wit and humor, 
he wants to Joe Cooke his way into the 
keart:of his audience, 


Most of them have lacked | 
personality and the background neces- 


: 
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Com bined “B” Eliminator and Power Am plifier 


ADIO amplification and “B” Battery 
elimination are admitted to be the 

only two really big developments in Radio 
during the last five years. Powerizer now, 
in one revolutionary stroke, combines both 
in one unit, so that by merely attaching 
this unit, you can secure all the tone and 
volume advantages offered up to this time 
only in the newest power sets costing from 


$300 to $1,000. 


With Powerizer attached to your set, 
former lifeless and colorless radio sounds 
are changed to vibrant brilliancies that 
literally transport you to the broadcast 
studio. 


Yet Powerizer costs you no more 


DEALERS! 
opportunity > 


Are you missing this unusual 

Become a Powerizer dealer 
now. Be able to demonstrate this unit and 
reap the big sales that Powerizer dealers are 
enjoying. Write or wire today. 


than a good “B” 
ALONE. 


Supplies up to 170 volts “B” power for set, 
350 volts for power tube, proper bias elim- 


inating “‘C”’ batteries, and “A” voltage for 


last tube. Operates directly from any 
electric light socket and pays for itself 
quickly in “B” Batteries saved. 


To know the Powerizer fully and to ap- 
preciate it, you must HEAR it. If you 
want Radio’s most perfect reproduction 
in your own home, on your own present 


` set—go to the nearest Powerizer dealer 


today and ask for a demonstration. 


Battery . eliminator 7 


RADIO RECEPTOR Co., 106 Seventh Ave., New York 
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After-a terrible lot of night’ ‘work we |: 


ano 
CONDENSER 


now offers 
a full range of sizes in 


Wound Condensers 


“They won't break down” 


IVE us higher capacity condensers 
as good as Sangamo Mica Conden- 
sers, asked the radio set builders. We 
have done so. Sangamo Wound Conden- 
sers are now on the market. They have 
high insulation resistance and exception- 
ally good power-factor (or low energy 
loss). Recommended for use in radio-fre- 
quency circuits. 
Internal air and ozone bubbles (the cause 
of breakdowns) are prevented by special 


winding processes that keep the aluminum ' 
foil and insulation under unvarying tension. 


“The only eliminator that stands up in 
eliminator service,” is the comment of testing 
laboratories. For sturdy Sangamo Wound 
Condensers will stand continuous duty at their 
service voltage. . s 


SERIES A D 


Guaranteed for continuous.dutyat _ 
250 volts A. C. 400 volts D. C. 


1/tomfd....... 8oc T mfd. sisu $1.25 

1/4 mfd........ 8oc amfd...... 2.00 

t/2mfd,....... goc 4mfd...... 3.00 
SERIES B 


Guaranteed for continuous duty at 
500 volts A. C. 1000 volts D. C. 


1/10 mfd....... $1.25 1mfd...... $1.95 
1/4 mfd....... 1.40 amfd...... 2.50 
1/2 mfd....... 1.60 4tofd...... 4.00 
CONDENSER BLOCKS—SERIES A 
12 mfd. tapped 8-2-2 mfd................ $9.50 
12 mfd. tapped 8-2-2-1-1 mfd............. 11.00 


Also special sizes to order in quantity. 


VARION Eliminator Group 


One 14 mfd. Block tapped 4B-4-2-1-1-1-1 
Two 1/10 mfd.series B,tapped 1/10,1/10 $12.00 


Sangamo Electric Company 


6332-9 Springfield, Illinois 


RADIO DIVISION, 50 Church St. New York 


SALES OFFICES—PRINCIPAL CITIES 


For Canada—Sangamo Electric Co. of Canada, Ltd., 
Toronto. 


For Europe Sangamo Co., Ponders End, " 
Middlesex, Eng. 


For Far East—Ashida Engineering Co., Osaka, Japan - 


Cte -~ aea 


have decided to put our vote in for 
standardized announcing. 

Rather than expose ourselves to the 
harangues of the average announcer, 
we would make of him an automaton, 
with a bit in his mouth. 

He would never be permitted to com- 
pose his announcements. Instead he 
would simply say “Mr. Jones will now 
sing, ‘Danny Boy’ from WJZ, New 
York.” 

Of course, to make the scheme work 
out, Mr. Jones would have to start 
singing immediately, for periods of 
silence have done much to damage 
radio entertainment. 

Incidentally, it has been the slowness 
of the performers in preparing for their 
next numbers that affords our an- 
nouncers so many opportunities to 


gush over. 
*  # 


The Intrusion of “Paid Adver- 
tising’’ on Broadcast 
~ Programs 


WMCA, atopthe big McA] pin Hotel in 
New York,.is an erstwhile broadcaster 
that has on at least one other occasion 
been none too politely reprimanded by 
this Department. It is the most naive 
broadcaster of advertising in the busi- 
ness and Sunday seems to be its big 
copy day. 

If you want to hear broadcast adver- 
tising in its very worst form just tune 
in on this station any Sunday evening 
after 7:00 P. M. 

Some weeks baek a good old-fashioned 
book salesman in the guise of a reviewer 
laid down a barrage of sales talk that 
would have made any insurance peddler 
appear like a rank novitiate. It was a 
direct piece of selling in bad taste. The 
price of the book, too, was mentioned 
although Mr. Hoover has asked that 
broadcasters refrain from this practice 
believing, as he must, that it tends to 
make a public billboard out of the air. 

We're very sore about the whole thing. 


k k 
Why Do Broadcast Artists 
Assume Pseudonyms? 


THERE are those in broadcasting who 
have the notion that if you conceal your 
identity and parade under some sup- 
posedly intriguing pseudonym like the 
“Silver-Masked Tenor” or WGN’s 
“Phantom Violin” that you will in time 
rise to the dizziest heights of fame. 

. It is an old game and a highly suc- 
cessful one. 


former is sincere in his desire to with- 
hold his identity. 

If you travel long enough and far 
enough, you might find a modest genius 
fearful of the glare of the limelight. 


But who ever heard of a truly modest 


person seeking the stuff that American 
- broadcasting stations have to offer?:. 
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It is at the same time a. 
cheap press-agent trick unless the per-' 


Radio Code! 


Do you know you can get code on your 
radio and read it too? You can get 
more out of your radio with the Bun- 
nell Buzzoplex. It’s easy to learn wire- 
less and radio signals with the buzzer, 
or shift to the lamp for practice in 
flash or heliographic work. 


Used by military schools, boy scout 
camps and others, wherever code is 
taught. Instruction book and code 
chart furnished with each set. Head- 
quarters for transmitting apparatus. 


J. H. BUNNELL & COMPANY, Ine. 


Manufacturers and Distributors 


32 Park Place, New York 
Phone: Whitehall 5970 


Complete with 
full instructions 


STATION “SELECTOR ` 
RESONANCE OLUME ` X 
COCKADAY 


tC-? 
BROADCAST RECEIVER ~ i y" ; 


DEVEL‘ OPED B BY 
POPULAR RADIY MAGAZINE i" 


e 6 e 
PANELS 
For ‘‘Popular Radio” 
and All Other 
Well Known Circuits 


DON’ T spoil the appearance of a fine set with a 
makeshift front panel! An I. C. A. Panel 

Insuline or Bakelite lifts your set right out of the 
homebullt class and places it on a par with any 
factory-built set. Highest insulating efficiency, 
hence best results. Clean-cut decoration by our 
exclusive Etch-O-Gravure Method. Furnished 


accurately drilled, ready to set up. 
I. C. A. PANELS - 
for ‘‘Popular Radio” Circuits 
Home Run—3-Tube; Town & Country 


Receiver—7-Tube; Silver Cockaday—- 
Tube; LC—27—5-Tube ; Daven’ Bass 
Note —6-Tube ; Orthophase —5-Tube; 
Samson T:C. Circuit—t- Tube; Reflex Re- 
ceiver—5-Tube; McLaughlin Super Het-— 
8-Tube; Amertran B Supply and Amplifier. 


For Other Popular Circuits 


Rasla Reflex—2- and 3-Tubes: B. T. 
Counterphase—6-Tube; Hammarlund- Rob- 
erts—5-Tube; Browning-Drake—5-Tube; 
B. T. Nameless—5-Tube; Freshman Type 
T. R. F.—5-Tube; Madison-Moore Su 
Het—S-Tube; Fenway Super Het—9-T 
ctc., ete. 

We also furnish sub-panels for 
all popular circuits 
BEFORE YOU BUILD ANY CIRCUIT get 
the I. C. A. Free Booklet giving complete list of all 
insulating parts. Don't take a substitute for the 
genuine I. C. A. Products. If your dealer can't 
supply you write us direct, Dept. 11. 


Insulating Company of America, Inc. 
uane B » 59 Warren St. 
York City - 
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- Why the Saturday Night 
Debauch by Radio? 


_ Our broadcasters, it would seem, are 
victims of American Saturday night 
psychology—a frame of mind that, 
despite the blatant rantings of Billy- 
Sunday theologians, has brought moral 
ruin to many a lass and lad. 

In the old days booze hoisters fun- 
nelled Anheuser and went maudlin 
before sloppy bars; young bucks courted 
the village belles with hired buggies; 
burlesque shows bulged with the sport- 
ing gentry of the times, and wasp- 
waisted, pompadoured young ladies 
were waltzed ragged by brown-derbied 
gheiks. 

The good old Saturday night moth- 
ered debauchery in all of its forms. And 
it still does. 

Unless you are a ravenous consumer 
of jazz, a Saturday evening at the radio 
will break over you like a flood tide. 
The reckless abandon of the hebdomadal 
spree is the motivating force of nine out 
of every ten broadcasters who operate 
on this night. Go to the radio at 10:00 
P.M. and you will find nothing but a 
seething sea of syncopation. All of the 
new tricks of jazzery will be practiced 
on you and fresh announcers will give 
themselves up to a strain of buffoonery 
that would drive a Mennonite to brass 
buttons and ankle bracelets. 

Of course, if you like your music raw 
and bloody this will please you. On the 
other hand, if you belong to that little 
band of. silly old goofs who. can still 


tolerate the work of. founders of the |. 
musical art you will feel that Saturday- 
night radio is, after all, only a shade 


removed from the penny arcade and 
that a source of entertainment still sub- 
ject to the devastations of week-end 
psychology has a misty future. 


* * 


The Renaissance of Jazz 


It begins to look now as if something 
might come of jazz after all. For a 
While there, during the very heavy 
floods, we thought that nothing could 
ever be done that would make of it a 
music fit for polite consumption. It 
was pretty bad, pretty bad. 

ust as we were getting ready to sound 
the final warning, the Big and Little 
Jazz masters decided that syncopation 
was being muted and hammered to the 

W-WOWS. 

Mind you, this is not going to be a 
general indorsement of jazz. We still 
have plenty of adherents to the old 
school, who, despite the missionary 
Work of this very popular department in 
& very popular magazine, (adv.) are 
gomg right on with the old stuff. But 
then there is Ben Bernie, Joe Knecht, 
B. A. Rolfe, Whiteman and a few 
others who are leading the renaissance 
and who will eventually bring syncopa- 
tion to the level of at least a sub-art. 


Di 
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The Thrill 


‘of Successful Accomplishment 


N one way or another, this is 

the basis of every man’s in- 
terest in life. | 

No one tires of the satisfaction 
of a good job well done. 
might hesitate to tackle alone the 
construction of -a grand piano, 
with any expectation of getting a’ 
thrill out of it. 

But with National Radio set 


You . 


essentials and the necessary addi- 
tional parts and accessories, you 
can produce a modern, sensitive, 
selective, attractive and beauti- 
fully toned Radio set. 


It will have every desirable 
quality that can be bought. It . 
will have one quality which can- 


not be bought — the thrill of suc- 


cessful self-accomplishment. 


NATIONAL > 


Il 


BD-1B 


The NATIONAL Tuning Units 
comprise the wonderful BROWN- 
ING-DRAKE $inductarice-coils or 


.R. F. Transformers—now space- 


NA- 
(SLF) 


wound for sharper tuning; 
TIONAL “EQUICYCLE” 


or “EQUIMETER” (SLW) Con- ` 
densers and the NATIONAL VEL- 


VET VERNIER DIALS (including 
the new Type C ILLUMINATED 
Dials). Made in a number of different 
combinations at prices from $9.25 
to $14.25. Send for Bulletin 115-PR 


giving full particulars or inquire at 
Be sure you get- 


any good dealer. 
genuine NATIONAL products. 


TUNING-UNITS 


The NATIONAL IMPEDAFORMERS are complete units for the simple con- 


struction of quality impedance-coupled audio— extremely sim 


And for B-Eliminators, the new NATIONAL POWER TRANSFORMERS, FIL- 


le to wire up. 


TER CHOKES, SOCKETS and TONE-FILTERS represent a real advance, 


NATIONAL CO., INC. 


Engineers and Manufacturers —W. A. Ready, Pres. 
110 BROOKLINE ST., CAMBRIDGE, MASS. 
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~ All Types at 
Public Demand 


Prices 

SX 201 Aiviseias unease . $2.00 
S EESE ZE TEIE] a e "i eve o ooo 2.25 
SV asmall............. 2.25 
SV 199 large............. 2.25 
Ss 12 power............ 5 
SX 120 power:........... 2.50 
$z 171 power. ........... 5.00 

x S De di detector RSNA ek 5.00 
SE SiON Hait eeso “4.00 

SUPERTHEON Fu ne goes kie soe 


E-6841 
Underwriter’s 
App. 


“Little Joe” 
Lightning Arrester 


Especially designed for 
Radio Work. Madeof 
porcelain, small, neat, rug- 
ged and serviceable. Can 
be suspended on antenna 
or fastened to wall. 


Ask Your Dealer. 


M’P'd by CIRCLE F MFG. CO. 


Trenton, New Jersey 


THE TUBE WITH THE SENSIBLE: GUARANTEE 


He “Please stop walking—I just missed the announcer—be- 

ur walking vibrates these tubes and I can’t hear 

g but ‘noises.’ 

She “But dear, I must walk—We have no other means for conveying 
these dishes into the kitchen.’’ : 
He Boag ten me, you're right Honey, I did'nt mean to speak 

; hiy—I guess I'll take Charl 
brother Charlie sure does know radio— You know, he had 
the same trouble—He tried. 
success—He even put sponge rubber under the sockets, 
but that did not prevent the tube elements from vibrating 
—So he went out and bought a set of those New Super- 
trons—They are internally re-enforced and rigid—Since | 
then he and Maude dance and even Charleston without 

affecting reception’’— 

She ' ‘Now ain't that grand—You better get ‘some Supértrons now— 
Be sure they are Isolantited—You'll,seé ; 

Honey—I won't take angthing ‘Just as Good 

o rn inielat on super on ‘because they are guar- 

anteed by serial num an 

dealer will replace or refund within 3 0 days—So long 

Honey, will be back soon with Supertrons.”’ 


SUPERTRON MFG. CO., 


Chicage Aa as N. Daio St. 


gnyth thing 


He Beds pe 
this tim 


Bayport Dept.—220 Broadway, New York City 


SUPERTRON 


ie’s ‘advice—your 
all kinds of tubes without 


the difference." 


if I’m ae satisfied the 


Inc., Hoboken, N. J. 


F. D. Pitts Company 


INCORPORATED 


219A Columbus Ave. 
Boston, Mass., U. S. A. 


$ 


Merchandising 
Radio 

Since 1919 

$ 


DEALERS, — send for large 
and profusely illustrated 
catalog on the products of 
scores of nationally adver- 
tised radio manufacturers. 


Wholesale Exclusively 


3 


“ Pioneers in the 
Distribution of Radio” 
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What Vaudeville I 
Are Able to Teach the — 
Broadcasters 


Tus department has been doing some 

pretty deep thinking on the subject of 
the studio vs. the vaudeville theatre, 
and it only recently came to the astound- 
ing notion that our radio programs are, 
in the last analysis, very similar to the 
programs of the vaudeville theatres. Of 
course, the studio lacks the variety. 
-~ If we owned a. broadcasting station 
we should present our programs with a 
single orchestra throughout the entire 
performance. This would not only give 
an effect of continuity, but it would 
give the performers a greater oppor- 
tunity to win the approbation of their 
audiences. 

There would be solos to be sure and 
they would be with and without orches- 
tral accompaniment. In the case of ` 
piano and other instrumental solos -the 
orchestra could pick up the melody on 
the last few bars and wind up each solo 
with a bang. The average soloist might 
be inspired to greater effort and the 
audience would be in a glowing frame 
of mind. 

Our radiq-vaudeville programs, by 
the way (and not very much by the 
way at that), would have no announce- 
ments except between the acts. 

Announcing the names of numbers, 
has to us, always been a wholly un- 
necessary interruption. It is certainly 
never done’ in vaudeville and what 
vaudeville goer objects to that? ‘The 
performer would be introduced and the 


nature of his act would be briefly 


described. Audiences want to be en- 
tertained, not educated, and enter- 
tainment must flow in an even stream. 

Verbal interruptions such as we now 
have in radio programs are, to our way 
of thinking, breaches in what might be 
an orderly movement of the features 
that go to make up the evening’s enter- 
tainment. 

Now that this big thesis has been 


‘given to the world we shall wait for 


some alert broadcaster to make use of 
it. That shows what a little optimist 
we are! 


Short Waves 


Tm report of the War Department 
for the first six months of 1926 shows 
that the use of its radio net saved 
$74,313.74. The cost of radio communi- 
cations during the period was $27,- 
598.63; the same messages would have 
cost $101,912.37 had commercial wires 
been used. The War Department also 
handled the radio business for 31 other 
government departments. 


Some mathematical soul has figured 
out that the eae Saad sources of inter- 
ference now number 54. 

ax $ 

Radio programs are ninety percent 

music... ... L. Balas A cohol a 


ates 
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THORDARSON 


R-200 
AMPLIFYING TRANSFORMER 


NENS 


in 
MUSICAL PERFORMANCE/ 


HE secret of good reception lies not in attempted 
correction of the deficiencies of poor broadcast- 
ing, but in faithfully reproducing the programs of 
the better stations. | 


Thordarson transformers employ neither a “rising” or 
a “falling” characteristic for corrective purposes. They 
are designed to give, as nearly as possible, equal 
attention to all notes. 


The majority of leading quality receivers are equipped 
with Thordarson transformers—a substantial evidence 
ofthe musical supremacy of Thordarson amplification. 


THORDARSON E ELECTRIC MANUFACTURING CO. sean ODIA 


nstormer Specialists Since 18 
| WORLDS OLDEST A ANI D LARGEST EXCLUSIVE TRANSFORMER MAKERS 
“Huron and Kingsbury Streets — Chicago,lll.USA. 3s 
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Wire wound, 4 
resistances for 
1 to6 tubes, 
$1 00. 
Ribbon wound, 
2 resistances 
for to 

e 


Where old design, ordinary rheo- 
stats overload, heat-up and quick 
become noisy on circuits with sev- 
eral tubes, and on new tubes using 
increased current, Centralab Rheo- 
stats operate smoothly and per- 
manently quiet. 


Insulated metal discs clamp the re- 
sistance immovable and warp-proof 
—insuring even regulation and no 
dead spots. With large area of 
metal to aid in cooling, and carry- 
ing extra heavy current for their 
size, they improve the quality of any 
receiver. 
Switch-Type Radiohm 


Tapered to control os- 
cillation and volume in 
the plate circuit of 
radio frequency ampli- 
. fiers, Centralab Switch 


Send Type Radiohms give 
.for the additional advan- 
FREE tage of a positive quick 
CIRCUIT actin “A” . battery 

switch. Turning knob 
HOOK-UPS to right lights tubes 


Central Radio Laboratories 
17 Keefe Ave., Milwaukee, Wis. 


and then increases the 
~~ volume. To left de- 
aÀ? creases volume and 
IA then cuts off the bat- 
t|} teries. One knob re- 
places two. Two es- 
sential .controls prac- 
tically at the price of 
one. Resistances, 0 to 
500,000 ohms. 


$2.30 
At Dealers 
Or Direct 


Makers of a full line of variable re- 


sistances for 69 manufacturers of lead- 
ing standard sets. 


Aust 
Distributors, Ltd., Sydney. 
Canadi 
Levine, Montreal. 

Groat Britain Representative; R. A. 
Rothermel, Ltd., London. 


United 
an Representative: Irving W. 


rallan Representatives: 


All apparatus advertised in this m 


Rent 


Permanently 
Noiseless 


e: 
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IN THE WORLD’S LABORATORIES 


t ConpucTEp BY Dr. E. E. FREE 


3 


Radio Features in the 
Vitaphone 


Norsine better illustrates the re- 
markable progress which has been made 


' in the past few years with audio-fre- 


quency -amplifiers than the new talking 
and singing motion picture perfected 
by the Bell Telephone Laboratories and 
presented for the first time in public 
by Warner Brothers, the motion pic- 
ture producers, in New York City.. The 
program offered to the public included a 
brief talk by Mr. Will Hays, so-called 
“Czar” of the motion picture industry; 
instrumental selections on piano, violin 
and banjo; an orchestral number; vocal 
selections and choral singing, and a 
complete musical score to accompany. 
the motion picture ‘Don Juan.” 

The motion picture portion of the 


AES 


Bell Telephone Laboratories 


apparatus offers nothing of especial 
interest to the radio engineer. There is 
no attempt to photograph the record of 
the sounds on the motion picture film 
itself, as is done in Dr. De Forest’s 
phonofilm; instead the sound record is 
made on a wax disk and a phonograph 
record is prepared from this disk in 
much the usual manner. The problem 
of synchronizing the operation of this 
phonograph record with the motion 
picture film, so that the sounds will be 
emitted at exactly the right instant to 
suit the action on the screen, has been 
solved by driving both the motion pic- 
ture projector and the phonograph 
turn-table from the same electric motor. 

The radio portion of the apparatus 
appears, so far as reproduction is con- 
cerned, only in the amplifiers and loud- 
speakers used to send out the sound. 


THE VITAPHONE’S “ELECTRIC EAR” 
On this wax disk is made the record of sounds which record is later 


layed to accompany the motion picture. 


The synchronous motor | 


“which drives the disk at the same speed as the camera, is seen below. 
and to the right.. The microscope permits continuous observation -of 
the tiny indentations in the record (made-by-the;recording needle. 


PENE ea ANAE 
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ONLY ONE DIAL TO TUNE 


Wonderful offer direct from the factory! 


A perfect working, single dial control, 7 tube receiver. And just to prove our claims, we will 
ship it to your home for 30 days’ free trial. Test it under all conditions. Test it for distance, vol- 


ume and tonal quality — and if you are not convinced that it is the best single dial set you ever 
heard, return it to the factory. We don’t want your money unless you are completely satisfied. 


Metrodyne Super- Seven Radio 


cee 
i BIG PROFITS = 
-TO AGENTS AND DEALERS 


“Our Agents and Dealers make big money 
‘selling Metrodyne Sets. You can work all 
or part time. Demonstrate the superiority 
of Metrodynes right in your home. Metro- 
ydyne Radios have no competition. Lowest 
wholesale prices. Demonstrating set on 30 
ee trial. Greatest money-making 
pportunity. Send coupon below—or a let- 
er— for our agent’s proposition. 


m1 L I N 


A single dial control, 7 tube, tuned 
radio frequency set. Approved by 
America’s leading radio engineers. Designed 
and built by radio experts. Only the highest 
quality low loss parts are used. Magnificent, 
two-tone walnut cabinet. Artistically gilded 
genuine Bakelite panel, nickeled piano 
hinge and cover support. All exposed metal 


ibe Set 


\ Sinole Dial Radio 
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Retail Price 


S$ 


Completely Assembled 


Big Discounts 
to Agents and Dealers 


Easiest set to operate. Only.one small 
knob tunes in all stations. The dial is electric- 
ally lighted so that you can log stations in the 
dark. The volume control regulates the recep- 
tion from a faint whisper to thunderous volume, 
1,000 to 3,000 miles on loud speaker! The Met- 
rodyne Super-Seven is a beautiful and efficient 
receiver, and we are so sure that you will be 
delighted with it, that we make this liberal 
30 days’ free trial offer. You to be the judge. 


TL TTT TITLE 


30 
Days’ FREE Trial 


ether triumph in radio. Here’s the new 1927 model Metro- 
6 tube long distance tuned radio frequency receiving set. Ap- 
"ed by leading radio engineers of America. Highest grade low 
parts, completely assembled in a beautiful walnut cabinet. 
7 to operate. Dials easily logged. Tune in your favorite station 
yntly on same dial readings every time. No guessing. 
>. Howard, of Chicago, said: “While five Chicago broadcasting stations 
on the air I tuned in seventeen out-of-town stations, inclnding New 
San cisco, on my loud speaker horn, very loud and clear, as 
they were all in Chicago.” 


are one of the pioneers of radio. The success of Metro- 
e sets is due to our liberal 30 days’ free trial offer, 
ch gives you the opportunity of trying -before buying. 


TETRO ELECTRIC COMPANY 


‘61-71 N. California Ave. « Dept. 138 - Chicago, Illinois 


£ 


letrodyne Super-Six j 


etrodyne 
m tecto ro 


or send a postal or letter.Get our 


proposition before buying a radio. 
Deal direct with manufacturer — 


Save 


parts are beautifully finished in 24-k gold. 


Money. 


Mail COUPON Below? 


Let us send you proof of 
Metrodyne quality 


F. L. Warnock, Greentown, Ind., writes: “I received the Met- 
yne in good shape and am more than pleased with it. Got 
stations 2,000 miles away.” 
©. J. Walker, Mariposa, Callf., writes: “Received my Metro- 
dyne Single Dial set O. K. I believe that these one-dial sets 
are going to be excellent sellers. I had no trouble in tuning 
in stations enough to satisfy anyone, so you will please 
me another set.” 
Roy Bloch, San Francisco, Calif., writes: “Very often we 
travel from New York to the Hawaiian quickly = 
from station to station—by means of the little tuning-knob 
h -lighted dial. The Metrodyne 
is much easier to operate than any radio set 
I’ve ever scen. 
We will send you hundreds of similar letters from own- 
ers who acclaim the Metrodyne as the greatest radio 
set in the world. A postal, letter or the coupon brings 
complete information, testimonials, wholesale prices, 
and our liberal 30 days’ free trial offer. 


a halen 
METRO ELECTRIC COMPANY 


2161-71 N. California Ave., Dept. 138 
Chicago, Illinois l 


Gentlemen: 
Send me full particulars about Metrodyne 6 tube 
and 7 tube sets and your 30 days’ free trial offer 
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If you are interested in AGENT'S prop- 
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Gem’ Ti ie 
$700 


THE BIGGEST DOLLARS 
WORTH IN RADIO! 

The Perfect tone and clear power- 

ful ‘volume of.Gem Radio Tubes ~ 


makes them indeed worthy of their 
name. 


EQUIP YOUR SET 
-WITH GEM TUBES 
Why pay more?—Gem Tubes are 
built to give greater distance, clearer 


volume and finer tone. Every tube 
guarenteed to give satisfaction. 


[G EM 


—e—s 
| 
l | 
x 
{` 
` 


47 pan 


fi 


‘il my a) il 


; 
Hy 
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e GEM 


i i 


=l 
PETTITT AAA 


X 171A 


X 201 A 


A COMPLETE LINE OF 
, RADIO TUBES 


There’s a Gem for every Radio | 
Receiver and every Radio Need. 


GEM DOLLAR LINE:— 
201A 199 
199A x199 

GEM POWER TUBES 

AT POPULAR PRICES 


200A 120 112 Adapter 
112 171 171 Adapter 
216B 210 213 a i 
RF201A 120A 202 i] (t AN 
y To i 29-19-9 Dry C 
30-30-6 Cal Hoe 
Write 5 | ink mat n) about 


` our spac al Kit that séttles tube 
all! i he lems. 


(ps YOUR DEALER 
TO SUPPLY YOU 


GEM TUBE COMPANY 
16 Hudson St. 
New York City 


108 West Lake St., Chicago, I. 
Lafayette Bldg., Detroit, Mich. 


The sound record consists, as usual, of a 


series of tiny indentations in the groove 


of the phonograph record. The needle 
runs over these indentations, also as 
usual. But instead of the vibrations 
thus induced in the needle being com- 


municated mechanically to a diaphragm- 


and discharged through a horn, as in 
the phonograph, the needle vibrations 
are transmuted electromagnetically into 


electric oscillations; that is, into an 


audio-frequency current. This is am- 


plified by high-quality vacuum-tube 
circuits, much as is done with the speech. 


currents in the telephone industry. 
When the amplification is sufficient the 
current is fed into loudspeakers placed 
behind the motion picture screen. 

It is apparent that this system in- 
volves no basic departure from devices 
already well known. It merely puts 
together into one smoothly running unit 
a phonograph, an electric reproducer, 
an amplifier and a loudspeaker similar 


to those used in the well-known public’ 


address systems of the telephone com- 
pany. However, to obtain the smooth- 
ness and perfection of operation which 
the Vitaphone shows was a most diff- 
cult task and one for which both Mr. 
Joseph P. Maxfield, who headed the 
Bell Laboratories’ 
problem, and his assistants deserve the 
heartiest, congratulation. 

While: it is probable that delicate 
recording instruments. might detect 
slight differences between the actual 
voice or music and the reproduction with 
which the Vitaphone fills the theatre, 


‘the human ear finds it impossible to 


make any distinction in those produc- 
tions in which the equipment reaches 


its best attainments. A few of the short. 


productions shown in New York City 
were not quite so perfect as this, but if 
perfection can be attained once it must 


Beil Telephone Laboratories 


research on the 
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be possible to attain it again and some 


_of the productions shown were perfect 


enough to suit anybody. 

The taking of the picture and the 
production of a simultaneous sound 
record are accomplished by what 
amounts to a reversal of the method of 
reproduction. A distortionless miero- 
phone is suspended near the scene to be 
photographed, but where it cannot be 
seen by the eye of the camera. The out- 
put of this microphone is amplified and 
supplied to an electromagnetic device. 
which cuts the necessary indentations in 
the wax record. By these the sound 
record is made. At the same time the 
motion picture is photographed, exact 
synchronism being attained by driving 
both the recording turntable and the 
motion picture camera with synchronous 
electric motors energized from the same 
source of alternating current. 

While the first use of the Vitaphone 
will presumably be in the amusement 
field, probably to present musical scores 
for motion pictures without the expense 
of an orchestra, the device promises to 
have still more. important uses in the 
preservation and distribution of material 
of educational value. Suppose, for 
example, that a great scientist like- 
Niels Bohr or Albert Michelson gives an 
experimental. lecture before the Vita- 
phone; both voice and experiment are 
permanently preserved. Any college or 
club that has the Vitaphone equipment 
can hear the lecture any time they wish. 

A whole lecture course could be given 
in this way; experiments, demonstra- 
tions and everything. First-class teach- 
ers are rare men. The country never 
has enough of them. If the Vitaphone 
helps, as it seems quite possible that it 
can, to bring the faces and words and 
acts of such teachers to thousands of 
additional students, Mr. Maxfield and 


THE INVISIBLE SECRETARY 


Mr. Sergius P. Grace, President of the New York Klectrical Society, 
is using one of the new dictation systems which employ radio amplifiers 
to permit ordinary dictation by an executive to be repeated from a loud- 


speaker in a room elsewhere. 


The whole outfit is energized from the 


ordinary lighting circuit, no batteries_heing required, 
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HERE IT IS! THE NEW 


Good radio dealers in most cities 

have the Cooper “A” Battery 

Eliminator on display now. Price 
$87.50 (tubes extra), slightly higher 
-= west of the Rockies, 


~DEALERS—JOBBERS 
~The Cooper “A” Elimi- 
nator is entirely different 
from the many “A” power 
‘devices on the market. It 
` offers tremendous sales pos- 
: sibilities. Limited distribu- 


tion and full protection to 

| trade outlets insure legiti- 

' mate dealer and jobber 

| : profit. Write for full par- 
. ticulars of our exclusive 
proposition in your terri- 


tory. 


Actually Eliminates the “A” Battery! 


"mg Directly from the 
Light Socket! 


2 per 4 
Er = No Battery to Bother with! 


No Acids or Liquids to Replace! 


“Needs No Attention of Any Kind! 


4 


ADIO has been awaiting this day. “The storage - 
“A” battery with all its messy watering and charg- 
ing has at last been totally eliminated as a-radio necessity. 


“The Cooper “A” Battery Eliminator is entirely new in principle. It. 


is unlike anything that has ever been offered the radio public. It 
actually eliminates the “A” battery with all its objectionable features— 


it operates directly from the light socket. The Cooper “A” Eliminator 


requires no attention of any kind—no battery to water or bother with 


_ —nho acids or liquids to i aa to s iia and ruin costly rugs. It 


is not a power unit—it emp loys no trickle charger—it operates only 


_ while you operate the receiver. A simple throw of a switch and your 


current is on—tumble back the switch’ and the current is off. 


' 
The Cooper “At Eliminator operates on any make or type of receiver 
using 6-volt tubes—it creates no noise of any kind—it gives you every- 
thing that batteries ever gave—and DIRECT from the light socket. 


SEND FOR THIS FREE BOOKLET 


We have prepared a very en Ae illus 
trated folder describing the Cooper “* A” Elimi- 
nator in detail. May we send it to you? 


‘THE COOPER CORPORATION 


Radio Division—Dept. P? ` 
CINCINNATI, OHIO 
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First in the Field 
-~ Specializing in 
Beng | Kite 


Zene |S. HAMMER RADIO CO., siim nev ox 


Cockaday Sets Now Made Easier to Build by Our New “‘Ready-to-Wire’’ t 


507 of Your Time, Work and Worry SAVED! 


All you need do is to connect bus-bar according to diagram, solder and your set is finished. 


ese Kits are sent to you Somplstsiy mounted, and assembled on a Veneered Mahogany 


baseboard and uine bakelite panel, drilled and engraved. Genuine parts used as listed below; 
exactly as used in Mr. Cockaday'’s Laboratory Model. COMPARE OUR OFFER! 


LC-27 BROADCAST RECEIVER 


SENIOR POWER PACK 


1 Samson o-frequency choke coll #85. . 
3 Aerovor, m mica fixed condensers, 00025 


i Hammarlund mid-line dual condenser, $1.50 
1 Hammarlund mid-line single condenser, 
.000275 mfd 


1 Precision Duo-Octoform coll set compris- 
ing one ae coupler and two inter- en 
stage cou 
1 Amertran De Luxe first stage transformer. 10. oo 
1 Anes De Luxe second-stage trans- 19. 00 


1 Durham or Daven Resistor 4 meg 

1 Lynch Grid Leak Mounting 

1 Carter Gem J 

1 Carter variable resistance, 0-10,000 ohms. 
n Eb binding 


dary d shields, bindi jost strip, we aul anol 
4 mtd. ndenser. t) D post s ra pan 
1 Dubilier or Tobe mfd. Filter co as. t on rahit jà ne 12.50 


1 Dubilier fiter condenser, .1 mfd “60 and 


1 Mar-Co illuminated control, scale 0 to 100 3.50 n 
: READY-TO-WIRE KIT PRICE $85.20 20 


all controls scale 0 to 50 | 
~ LC-27 SENIOR POWER PACK 
.00 


1 AmerTran resistor No. 400 
1 Sentralab Resistance 


onning iiin. 17%" x 34”x11/180” 
1 Hardwood baseboard, 8%” x 15” x %4”. 
1 Set POPULAR RADIO blue prints 


COMPLETE KIT PRICE $65.20 


osts 
1 Dubilfer, Precision or Tobe 2 mfd. 600 
oe con 


 Preeiuon or Tobe 4 mfd. 400 
best condenser 5.50 


Completely Wired Sets l Silver Shielded Six 
In Stock Now è Kits In Stock Now » 


WE GIVE SERVICE AND GUARANTEE THE OPERATION 
OF ANY LC-27 KIT OR SET PURCHASED FROM US 


Write for our interesting special circular which we have prepared 


on the LC-27 Receiver and also catalogue. Do it now. 
Authorized service station for the LC-27,. 


Inquiries from Dealers Invited 


®©, 
oezo 


> 


RADIO DEALERS 


® 


= YOUR OWN 
BUSINESS 
Without Capital 


Right now, there is an 
your locality to profitably 
spare time or all your time to a pleasant, 
easy and profitable business—one that does 
not require any training or capital. 


o The publishers of Porurar Rapro offer 
you an opportunity to become their local 
representative to take care of expiring sub- 
scriptions and new subscriptions for Pop- 
ULAR Rapio and three other popular maga- 
zines that they publish. 


SALARY AND COMMISSION 
All material will be furnished you free of 
charge and you will be paid an attractive 
commission and salary. 


Mail coupon for full particulars. 


7 
See Seete 


> 


<, 
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Get the new 


1926-27 
VAN-ASHE 
Catalogue 


Shows all the new- 
est parts, circuits 
and kits—all the 
hard-to-get items 
that set-builders de- 
mand. 12-hourship- 
ments—extra-good 
discounts. Mail 


Oa, 
004, 


pportunity in 
evote your 


©. .%, 2, 0.9 0 © 6 © 
COO OPO OO 049000000 


i 


POPULAR RADIO, Dept. 116, 
627 W. 43rd St., New York City. 


Send me full particulars regarding your salary 
and commission offer to local representatives. 
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the Bell Telephone Laboratories will - 
have justified the enormous effort and 
money spent on the enterprise even if— 
which is most.unlikely—it should prove 
to be a financial failure as an amuse- 
ment device. 


Giving Dictation at Long 
Distance 


THE application of alternating cur- 
rent from the ordinary power-lines to 
the energizing of radio receivers has 
been followed by the development of a 
business telephone system which oper- 
ates from this same source of electric 
energy. Developed and now under test 
in the New York City offices of the Bell 
Telephone Laboratories, the system will 
probably be released soon for general 
public use. It will be manufactured by 
the Western Electric Co. 

At the desk of an executive is what 
looks like an ordinary telephone except 
that it has no receiver hanging at its 
side and that there is a small push but- 
ton on the base of the instrument. 

Suppose that the executive wishes to 
dictate to his secretary in another room. 
He presses the little push button. This 
turns on the electricity from the power 
mains and energizes the system. Any- 
thing spoken within a foot or two of the 
telephone is then repeated by a loud- 
speaker at the secretary’s desk, no mat- 
ter how far away that may be. Orders 
may be communicated to assistants, 
even talks made to assemblies of men, 
in this same way. 

The essential novelty about the appar- 
atus is the amplifier. This is provided 
with rectifying tubes, transformers, 
filters and other apparatus to derive 
from the alternating line current the 
various plate voltages, filament cur- 
rents and so on that are necessary. Two 
or more stages of audio-frequency am- 
plification are used, as may be neces- 
sary. Control of volume, so that the 
loudspeaker does not shout loud enough 
to disturb other persons nearby, may 
be attained by taps which alter the 
ratio of the first audio-frequency trans- 
former in the amplifier. 

It is suggested that the apparatus will 
probably find many uses in addition to 
that by office executives. For example, 
waiters in restaurants can give orders 
thus to the cooks in the kitchen; even 
guests might give their own orders with- 
out leaving their tables, something that 
might produce a much-needed speeding- 
up of service in more than one estab- 
lishment. 


A Cheap Apparatus for 
Observing Atom Tracks 


Ir 1s row possible for anyone to see 
an atom. Or, to speak more exactly, it 
is now possible to see the track which a 
flying atomic particle makes when it 
passes through the air, this being the 
only way in which individual atoms have 
eyer been made visible. The atom itself 
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$7.92 


t Console with Cone 
t. Loudspeaker 
1 Ready for Your Set 
and Batteries 


West of the 
Rockies $35 


rr ee 2 r 


; 
_ Rearview showing large 
“ compartment providing am- 
,; ple space for all batteries, 
“ battery charger or battery 
ç eliminator. These are 
'. eptirely concealed from 
is views ‘Ihe back is open 
for ventilation of battcrics, 


Cr Last—a cone loudspeaker that 
$ reproduces al the tones as they 
gare broadcast. From the deep voiced 
zuba of an orchestra to the softest note of 
z à vocal solo—every tone —every sound is 
siteproduced in all its beauty, just as it 
í ;yentered the microphone. 
a * * 
“ This 22-inch Windsor 
t'Cone Loudspeaker, with 
its spruce sounding board, 
> will reproduce the softest 
4 crooning lullaby in a 
‘softly lighted room, or 
f full throated march 
music of a band in an 
WPiuditorium — both with 
Joerfect fidelity of sound 
„and tone. 
* ** 

* The Windsor Cone 
jhe ene Console is 
she greatest value in the 


speaker. 


Mopet 200 
with 22-inch Cone 


With 16-inch Cone 
This 20 by 17-inch Cone Loudspeaker 
Table has suspended from the underside 
of the top a 16-inch Windsor Cone Loud- 
Placed in any part of a room, 
it fills the room with music just as an in- 


verted electric lamp floods the room with 


light. nS in anes 


mS T pPATCAPPLIED “FOR. Se 
So 


world of radio. When compared with 
the average cost of cone-type loud- 
speakers of even smaller size, the cost 
of the complete Windsor—cone loud- 
speaker, spruce sounding board, and 
console—is amazingly low. 
*. * 

As a piece of furniture, 
the Windsor Cone Loud- 
speaker Console is of 
such manifest high qual- 
ity and attractive design as 
to be a welcome addition 


to any home. Finished 
in Mahogany or Walnut. 
* * 
Model 600 S 
(Pat. applied for) | The Windsor Cone and 


Horn Loudspeakers, 
combined with attractive 
pieces of furniture in 
many models, are being 
demonstrated by recog- 


$19 


| CONE LOUDSPEAKER J é 


nizeddealerseverywhere. 


Page 727 


The Cone Loudspeaker, 
with its Spruce sounding 
board, is quickly and easily 
removable, allowing instant 
access to all batteries, bat- 
tery eliminator or other 
equipment and wiring. 


MOobDEL 200 
ith 22-inch Cone 


Revelation ti 
= ‘Radio Reproduction 


a - 


Go to your dealer aday and examine 
this astonishing new Cone Loudspeaker. 
Console. If he happens not to have one, . 
write to us and we will tell you the name 
of the nearest store at hc you can 
see and hear one. 

Write or wire 


Note to Dealers Wie .o cas 
of the highly profitable Windsor selling franchise 


WINDSOR FURNITURE COMPANY 
World’s Largest Manufacturers and Originators 

of Loudspeaker Conso l 

1414 Carroll Avenue Chicago, Illinois | 

Los Angeles Branch—917 Maple Avenue 


-m mm eS Ee 


R FURNITURE COMPANY 
SOnectrical Department 
1414 Carroll Avenue, Chicago, Illinois 
Send me FREE and without obligation circulars of the 
Windsor line of Cone and Hom Loudspeakers combined 
| with pieces of furniture, and name of nearest dealers | 
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2214 Volt un-acid everlasting 
rechargeable ‘*B’’ Storage Battery 


$2.65 


includes 
chemical 


45 Volts $5.25, 90 volts $10.00, 11214 


volts $12.50, 135 volts $14.75, 157% 
volts $16.80. Truly the biggest buy 
today. Easily charged on any current 
including 32 volt svstems. Any special 
detector plate voltage had. Tested 
and approved by leading authorities 
such as PoputaR Rapio laboratories. 
Over 3 years sold on a non-red tape 30 
day trial offer with complete refund if 
not thoroughly satisfied. Further guar- 
anteed 2 years. Knock-down kits at 
greater savings. Complete “Hawley” 
“B” Battery Charger $2.75. Sample 
cell 35c. Order direct—send no money 
—simply pay the expressman cost on 
delivery. Or write for my free litera- 
ture, testimonials and guarantee. Same 
day shipments. 


B. HAWLEY SMITH 
315 Washington Avenue 
Danbury, Conn. 
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Froma photograph made for POPULAR Ribi by courtesy of Beatesuas eA 
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A CHEAP DEVICE FOR WATCHING ATOMS 


Professor Charles T. Knipp, of the University of Illinois, has per- 
fected a simple and inexpensive apparatus by means of which the tracks 


_ of flying atoms can be made visible and studied. 
science to everybody, not merely to wealthy laboratories. 


\ 

t 

‘ 

| 

This opens atomic = 
The device | 


is just in front of Professor Knipp. The batteries at the left supply 


potential to attract the atomic particles. 


is far too tiny, of course, ever to be seen 
in any manner now known or foreseen. 

It has been possible for a number of 
years to produce these visible atom 
tracks by means of expensive apparatus. 
The important investigations of Profes- 
sor W. D. Harkins, of Chicago Univer- 
sity, were made with such apparatus. 
Collisions 


atoms, and even of electrons, were ob- 
served under many different conditions. 


between atoms and air 
. molecules were studied and the paths of 


track of the atom will be marked by 3 ; 
line of tiny visible particles of water. 

In Professor Knipp’s apparatus the ` 
supply of atoms is furnished by a littl | 
radioactive material placed near the ; 
flat bottom of an inverted glass flask. 
This radioactive material does not, 
strictly speaking, produce atoms. It 
produces what are called alpha particles, | 
which are helium atoms which have lost | 
their outer electrons. These alpha | 
particles are shot out at enormous speeds | 


In this way much additional knowledge from the radioactive material. Atoms | 
of atoms and electrons was obtained. | 
But only the larger universities could : 


<GVEO SL. E AZLEYŅ 


a afford the complicated and costly appar- 
l : atus with which this was done. To the 
Power ordinary experimenter in physics, a 
Control radio fan, for example, who wanted to 


study atomic relations a little, the atom- 
track apparatus was inaccessible. 

Professor Charles T. Knipp, of the 
University of Illinois, has now done the 
extremely useful thing of making an 
atom-track apparatus which can be 
bought for a few dollars or which an 
amateur can build for himself.* Noth- 
ing could be better calculated to increase 
general interest in atomic experimenta- 
tion in the smaller physical laboratories 
and among amateurs. 

In the new apparatus, as in the earlier 
and more expensive ones, the principle 
is to make the track of the atom visible 
by producing dew along it. As the mov- 
ing atom flies through the air it strikes 
against and ionizes many air atoms. 
These ionized atoms lose one or more ` a 
electrons each. That gives them an From Science 
electric charge. This charge attracts THE ATOM-TRACK APPARATUS | 
water, so that if a little dew is produced 4-8. is the rubber bulb, attached lo K 


‘ i : : á glass flask. M is the radium, 8 
immediately in the surrounding air, the small glass tube. The flask contains wale. 


The small diagram, b, is a top view 


No more inserting and re- 
moving plugs from your 
light socket—no more turn- 
ing several switches every 
time you use your radio set 
when you have a Yaxley 
Automatic Power Control. 


© = The Power Control auto- 
LO ADATTERY -A SET on matically takes care of your 
| Ai We” B-eliminator, trickle char- 
TQ ger and A battery when you 
turn your set on or off. It 
does this without fail. No danger of forgetting to 
turn one switch and find your A battery run down or 
your tubes needlessly burning. 
The Power Control cuts in the B-eliminator and A 
battery, cutting out the trickle charger when the set 
isturned on. The B-eliminator and A battery are cut 
out and ae trickle charger cut in when your set is 
turned off 
No.444 Automatic Power Control, Series Type—for 
use with sets with tubes having a current draw equal 
to or greater than 6 U.V.-199 tubes...... Each, $5.00 


No. 445 Automatic Power Control, Multiple Type— 
for use with sets having tubes with a current draw 
lower than that equal to 6 U.V .-199 tubes. Each, $6.00 


Order‘a Power Control from your dealer today. 
if he cannot supply you, send his name with 
your order to 


_. Yaxley Mfg. Co. 
Dept. P. 9 So. Clinton St. 
Chicago, Ill. 


WE 
CONTROL, 
merto 
Ne aa Tec om} 


ets 


To 0 
bs LLIMINATOR TRICKLE CHARGER X 


pu Improvements i in an Alpha-Ray Track A 
EEEE | TERE papan Task tee boltom of o tnveried fask, shomi W 
Y.), volume 64, pages 140-141 (August 6, 1926). the.atom-tracks look like. 
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Recommended for the 


LC SENIOR 
. POWER PACK 


‘THE NEW PRECISION 
HIGH VOLTAGE 
FILTER CONDENSERS 


PRECISION 

FILTER - 

` CONDENSER 
Na 26 } 


apacities particu- 


Made in the hee hint we eeu GOLA a 


larly for use where h 
are necessary: 


No. 46—4 mfds. DC working voltage 600. 
Price $9.00. 


*No. 26—2 mfds. DC worsing voltage 600. 
Price $5.50. 

*No. 44—4 mfds. DC working voltage 400. 
Price $5.50. — 

*No. 24—2 mfd3. DC working voltage 400. 
Price $3.00. 

*Specified for the Senior Pawer Pack. 


THE PRECISION 
R. F. CHOKE COIL 


Can be used wherever this 
type of coll is necessary. 
e 


and one-half inches onp. 


180 VOLT B-SUPPLY 
for use with 110 v. AC 50-60C. 


A powerful, strongly constructed 
UX216B tube eliminator. Gives 180 volts at 
60 mils. Particularly Geslgned to supply 
current for the new UX171t 

List price $47.50. 


THE ORIGINAL 
COCKADAY COIL 


t a 
d rubber tubing and double silk 
covered c 


p 
quality, resulting in increased volume and 
ter selectivity. Dielectric and Nakago 
Pia are are nkanta S low. Price, $5 
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(PRECISION 
DUO- OCTAFORM COILS 


Used in the remarkable new LC-27 Receiver, designed by Laurence M. 
Cockaday, Technical Editor of PopuLar Rapiro. Price each, $3.50. 


THE COCKADAY LC-27 RECEIVER KIT 


For the convenience of those consumers and dealers who wish to 
buy Cockaday’s LC-27 in complete kit form: we offer the follow- 
ing parts éxactly ds used in Mr. Cockaday’s laboratory model. 


Fonaminariuna mid-line dual condenser, 


attsoseeoecpeoozeoens’psortos oop 


@eveeeoere nee see ere eveeeecsn anes 


1—Precision Duo-Octaform coll set, one 
‘antenna coupler and two interstage 
Couplers... 21... e cece eee eee ea wees 
eae De Luxe first-stage trans- 


l—Amertran De 
Luxe second- 
siage trans- 


form 
1—Amerchoke No. 
"1—Dubiller “No. 
902 filte 


907 filter con- 
denser, .1 mfd. 


Without Cabinet $85.20 


.60 


poe ee: illuminated control, scale 0 to 


Lent dime EE E aie ce aie oe hc 3. 
2—Mar-Co small controls for LC-27....... +B 
1—Carter battery switch..........cccceees 65 
1—Samson radio-frequency choke coil No. ino 
3—Aerovex mica fixed condensers, .00025 i ak 
1—Durham resistor, 4 megohms.. wig .50 
1—Lynch grid leak mounting ereoesanseenees -35 
1—Carter Gem Jack............ccce0e PERNA .25 
1—Carter resistance, 0-10,000 ohms SA 2.00 
12— Eby binding posts.....0..2cccccccvces 1.80 
5—Benjamin UX sockets.. Wiuiaa ees, Oho 
I—AMPCritO:. 2 ss hesiee gehen ewes and ee 1.10 
Mechanical Kit consisting of aluminum y 
shields, binding post strip, decorated panel 
and Tait Brackets......ccssseceee foc 12.50 

Complete. . $85.20 


With Corbett Cabinet $103.20 


Built complete with cabinet $10.00 extra 


THE LC SENIOR POWER PACK 


Exactly as used in the laboratory model. Every part fully guaranteed. 


COMPLETE PARTS FOR THE 
LC SENIOR POWER PACK 


1—Brach Controllt .........- cece e eee $ 
1—AmerTran transformer, PF-52......... 
1—Benjamin UX-Socket.............000. 
2—AmerChakee, No. eee 
— ME POSTS....... ccc ceecseees 
1— Precision paper filter condenser, No. 26, 


eseeoseneerre vee nese reansevereoecees eos 
eeeseeeern reser eeeavneeeesenes eserves 


seer eensroreeseeeoeseerereeaeneaene ® 


1—AmerTran resistor. No. 400.. ps 
ICORA resistance, 5 watts, 2 000 


1—entwood baseboard, 8%*x15"x %" . 
1—Set POPULAR RADIO blueprints......... 1.00 


INFORMATION EVERY DEALER SHOULD HAVE 


Write for a set of Precision Coil catalog sheets. They describe in detail 
all of the Precision Coils used in POPULAR RADIO designed receivers for 


the past two years. 


Be able to tell your customers all about the coils used in the New LC-27, the LC-26, 


the Cockaday 
magazines and newspapers. 


our-Circuit Tuner, and other famous circuits published in leading | 


A complete list of the new Precision Line of Radio Power Units are also given in 


easily filed catalog form. 


PRECISION COIL CO, Inc. 


209 Centre St. 


New York, N. Y. 
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Double Enjoyment 


Volume with Perfect Tone 


Why sacrifice the excellent reproducing 
qualities of a set by the use of an inferior 
speaker. Proper design and construc- 
tion has produced in the BURNS Speak- 
er a most satisfying instrument. It is 
possible to reproduce with amazing 
exactness every note of music and in- 
flection of the voice that the set is 
capable of picking up. A trial will 
convince. 


At Your Dealers or Write Direct 


COMPANY 


©’ STATE AND 64TH STREETS 
CHICAGO, U. S. A. 


Ask about BURNS B-Eliminator 


ew 1927 Edition FREE! 
The new 1927 Barawi 
builder, the big 164-p 
thousands of radio ent 
want the latest and 
for you. It’ 
reference gui 
saver besid 


on the very a you need and use most 
The latest 1 
ul of the best approved standard radio sets, 
Parts, and kits, at sa 
thrifty. Profusely illustrated with reliable, guar- 
anteed goods at a real saving. Be sure to get your 
copy before you spend another cent for parts and 
radio supplies. 
164 Pages of Bargains 
It gives 164 pages replete with reliable informa- 
tion about the newest and most advanced ideas in 
į radio development, describes and illustrates the 
latest Improvements. It will keep yo 


mail the coupon and frec 
copy will be sent you. Also 
please include name of a 
friend interested in radio 
to whom we can send free 
4 copy. 


St. 
ome — Chicago, U. S. A. 
Mail This Coupon Now! For Free Copy 
Name............ Pete eee en ee en ete eee eee 


ei E a E E a a e a 


ofr ep eee onenes 


SEO RR ER, OEIC, 68) 80 We C8 a 6 6 or ee 6 E 8 ee 6% 


ee ee ee 


Underwood & Underwood 


A CRYSTAL INSPECTOR FOR BROADCASTING 


The possibility of maintaining an absolutely constant frequency for 
radio transmission by-using one of the three fundamental frequencies of 


a quartz crystal has been put to use by several investigators. 


The ap- 


paratus shown in this photograph is used by the W estinghouse Com- 
pany to maintain a constant 47-meter wave for radio telegraphy belween 
‘Newark, New Jersey and East Pittsburgh, Pa. 


shot out in any way would work in the 
same way but a radioactive source of 
alpha particles is the most convenient 
thing available to demonstrate what 
such atomic or electronic tracks in air 
are like. 

The radioactive material is shooting 
out alpha particles all the time. To 
show some of the tracks moist air inside 
the glass flask is suddenly expanded by a 
rubber bulb attached to it. Water is 
kept in the flask to insure that the air is 
moist. The expansion of this wet air by 
the bulb cools it sufficiently that some 
fine drops of dew are instantly produced. 
These collect along the atom track. 
For tracks that are .close to the flat 
bottom of the glass flask, these dew 


particles will persist for a moment on 


the inner glass surface, where they can 
be seen and their shapes observed. To 
assist the motion of the alpha particles 
across the space inside the flask an elec- 
tric potential may be applied, just as it 
is to radio vacuum tubes but with a 
reversal of the positive and negative. 


Many Frequencies from 
Quartz Crystals 


THE use of quartz crystals, oscillating 
by what is called -the piezo-electric 
effect, as controls for wavemeters and 
for radio transmitters has become well 
known. It is not so well known that 
many different frequencies, even well 
down into the audio range, may be ob- 
tained from the same quartz crystal. 
That this is possible was demonstrated 
by Dr. A. Hund, of the United States 
Bureau of Standards, before a meeting 
of the Institute of Radio Engineers on 
May 5, 1926.* The secret is that any 
quartz crystal, if properly cut, has three 
fundamental vibration frequencies and 


a large number of harmonics for each. 


If the cut piece of quartz crystal used 
for piezo-electric oscillation is cut so 
that its sides are properly placed with 


reference to the crystal axes of the 


*The paper will appear in the Proceedings of the 
Institute during 1926, i 


original crystal, the cut piece will have 
three fundamental frequencies, ope cor- 
responding to its thickness in each of the 
three directions parallel to a pair of 
sides. Its harmonics are like the har- 
monics of any oscillator, one set for 
each of the three fundamentals. Even 
low frequencies, within the audio range, 
may be obtained from a single small 
crystal, by selecting a crystal of such 
size that two of its fundamental radio- 
frequencies can be heterodyned to give 
an audio-frequency. 


A New Vacuum with 
Five-Electrode Tube 


As one of many recent attempts to 
place the units of two or more vacuum 
tubes inside a single exhausted bulb, Dr. 
Leithauser, of Berlin, recently described 
a five-electrode tube in which a com- 
mon filament supplies electrons for two 


grid-plate systems.* The two grids and 


the two plates are connected to separ- 
ate external terminals, so that each of 
the two systems can be used like a 
separate tube. The only common point 
is the filament. 

The two parts of the tube can operate 
as detector and audio-frequency am- 
plifier, as the parts of a push-pull am- 
plifier system, or in many other ways. 
By connecting the two grids and the 
two plates together, the tube wil 
operate at double emission, as though 
two separate tubes were connected in 
parallel. And, since the two sets of par- 
allel elements are within the same 
vacuum and operating from the same 
filament circuit, the parallel operation 
is much easier to accomplish than with 
two separate, and somewhat different, 
tubes. 

Under favorable conditions, collisions 
of an alpha particle with an air atom 
may be observed. This produces 8 
branched track, one branch belonging 
to the air atom, the other to the alpha 
particle. 

FT he Pentatron,” by H. Kroncke. The Wire 


es ere (London), vol. 18, page 854 (June B, 
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< Clanton. 


with 5 Mc. Gullough AC 
Tubes and Rectron 213 
without Loud Speaker - 


LEADS 


THE WAY 


Here is the first successful 
low-priced set to elim- 
inate “A” and “B” batteries 


VERYBODY was waiting for a set that 
would eliminate “A” and “B” Batteries 
without being high-priced. Here it is at 
last. The Cleartone Radio Electric Model 
110, operating from the house current and 
using no fluids or acids. And the price in- 
cluding 5 McCullough AC Tubes and Rec- 
tron 213 (without loud speaker) is only 
$231.00. What other set has such advan- 
tages at this figure? 
The Cleartone Electric Model 110 abolishes 
the battery problem by using McCullough 
AC Tubes. They are undoubtedly the 
greatest achievement in radio today. The 


THE CLEARTONE | 


2427 Gilbert Avenue 


set has won the approval of such’ eminent 
authorities as Professor Wilcox of the Arm- 
our Institute of Technology, of Chicago. `` 


This set is the result of five years of exclu- 
sive radio receiving set manufacturing. You 
will marvel at its tone quality and volume. 


And the selectivity, which is attained by 


two vernier dial controls is exceptionally 
acute. The high quality of workmanship 
insures a set which will give years of satis- 
factory service fully guaranteed by a manu- 
facturer of the highest standing 1 in the radio 
industry. 


ROEA ` COMPANY 


- Cincinnati, Ohio 


DEALERS 


Let us tell you how this set will help you do away with losses due to heavy 


service costs. 


We have some interesting facts and figures for YOU. 


LEARTONE Gree, 
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SOLID ONE PIECE 
RUBBER CONTAINERS 


Guaranteed for 2 Years 


for unexcelled quality, guaran-- 
FAM OUS teed EE service and un- 


varying dependability, Chicago Batter- 
ies offer the Radio fan an “A” Power f- 


r er ee — 
= @ — > 


svat 2G inp 
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WITH THE EXPERIM ENTERS 


CONDUCTED BY LAURENCE M. COCKADAY 


How to Eliminate Storage 


potential is necessary. This is obtained 


e m a ETRE M 


that is backed by years of experience and 
master workmanship with the finest 
materials available. Endorsed and ap- 
proved by leading Radio and Automo- 
tive authorities. Chicago Batteries 
in their new non-leak, solid rubber cases 
represent an amazing value at lowest 


co 
PRICES’ 
RADIO BATTERIES 
Solid Rubber Cases 
6 volts, 100 ampere hours 
6 volts, 120 ampere hours 
6 volts, 140 ampere hours 
SAVE MONEY—ORĽCER DIRECT 
Buy Chicago Batteries direct from the 
manufacturer. 
day order is received. Express C.O.D 
or 3% discount cash with order. 
MOGUL ELECTRIC LABS. 
1216 So. Peoria St. Chicago, IIll. 


Accuratune 
Recording Dial | 


Made of genuine Bakelite. It is 


easily mounted and of rugged 

construction. Its positive Tio- 

tion grip insures absolute smooth 

action. Graduated from 0 to 100 

or reverse. Sold in three ways. 

Recording Dial $2.00 
atio 10 to. 1) 


x Suppi you 
M dat Radio Company 
9 Campbell St. Newark, N. J. 


“Pioneer Mfgs. of Micrometer Dial” __ 


Batteries shipped sine | 


Batteries in Your ' 
S-C Receiver 


Many experimenters and radio fans 
do not care to use storage batteries with 
their sets; and, in the case of the 8-C 
receiver that was described in the 
March, 1926, issue of Popular RADIO, 
it has been asked whether it is possible 
to get good loudspeaker operation on 
tubes that do not require a storage bat- 
tery. 

Dry-cell tubes may be used in this 
receiver with satisfactory results. How- 
ever, if a dry-cell tube is used in the last 
stage, there is always the chance of over- 
loading and consequent “blasting,” if 
signals of great strength are tuned in. 

In experimenting with this receiver, 
I have found a unique way to eliminate 
this trouble by operating this last tube 
from alternating current. 

The diagram of the connections that 
are necessary in this novel scheme Is. 
shown in Figure 7. This diagram shows 
a circuit that uses, for the most part, 
the same fundamental principles that 
are embodied in the standard, storage 
battery operated, S-C receiver. 

The filament and grid circuits, how- 
ever, present a radical departure. 


How the Filaments Are Connected 


It will be noted that the filaments of 
the radio-frequency and first audio- 
frequency tubes are connected in series. 
The use of tubes of the 3-volt, UX-199 
type, is recommended and for these an 
“A” battery of something over 9 volts 


x 
THE NEW WIRING DIAGRAM 
Fiaure 8: The wiring changes that are necessary in using d 


ng 
“A” batteries on the first three tubes, which are of the UX-199 t 


weg 


by connecting seven standard No. 6 dry 
cells in series, delivering 101% volts to 
the rheostat, which in this case should 
have a value of 30 ohms. 

Attention should perhaps be drawn 
to the peculiar sequence in which these 
filaments are connected. Starting from 


the “A—” terminal of the battery, the 


first’ filament is that of the detector, the 
second that of the radio-frequency, tube 
and the last, that of the first audio-fre- 
quency tube. The detector tube re 
quires a positive grid return for maxi- 
mum efficiency but the grid return of the 
radio-frequency tube should be negative. 

As the tuning condensers have a com- 
mon shaft and as this shaft is of a con 
ducting material, it is necessary that the 


connection to the condenser rotors and 


to the two filament ends of the secondar- 
ies of the antenna and radio-frequency 


‘coils, should a'l return to points of the 


same potential. The filament sequence 
that is used accomplishes ‘this condition. 

The absence of “C” batteries will be 
noticed. The series filament connec- 
tion is used to obtain a negative grid- 
bias without “CO” batteries. 

Observe that the grid return of the 
first audio-frequency tube has to tra- 


verse the filaments of the detector and ' 


radio-frequency tubes in order to reach 
the negative end of its own filament. 


This particular tube has for its grid- | 
bias the voltage drop across the fila | 
ments of the other two tubes, in this - 


case about 6 volts, which readily per- 


mits a plate potential of, 90 volts to be 


used. 


Tov 


repr 


ry-cell 
Sieg 


- alternating current on the-fi lament of-the dast-tube are.shown 
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Type 405 Plate Supply ‘ 


| aaas quality of reception, free from anxiety 
caused by steadily deteriorating “B” batteries is 
now ‘possible thru the use of General Radio—Ray- | 
theon plate supply. 


This unit operates on 110 volt (60 cycle) A.C. and 
provides voltages of 45, 90, 130 and 200, ` 


Voltages are readily adaptable to all popular makes 
and circuits of radio receivers by means of fixed resist- 
ances which are tightly sealed from dust and moisture, 

_ thus eliminating bothersome and noisy tendencies of 

_ variable resistance voltage controls. The unit is con- 
tained in a metal case with attractive black crystalline 
finish, and has a conveniently located A.C. switch. 


Price, with BH Raytheon Tube.......... $46.00 


Type 400 Power Amplifier 
and Plate Supply 


fl ee type 400 is similar’ to the above described 
unit except that it has ‘the additional. feature of 
a power amplifier and uses the UX-213 Rectron tube 
as a rectifier instead of the Raytheon. = -> 
~ A power amplifier in conjunction with the plate 
supply permits the convenient use of a high power tube 
in the last audio stage, regardless of whether the 
receiver may be operated by dry cell or storage battery 
tubes—the filament cutrent of the power tube, being 
supplied by A.C. from ‘the secondary:of the rectifier 
transformer. The power stage overcomes: the tend- . 
ency toward tube overloading and removes the most 
common cause of distortion in loudspeaker operation. 
The plate supply: provides voltages’ of’ 45, 90 and 
130 for the receiver and 180 direct to the power tube. 


Price, without tubes..... EIE ETETE $68.00 


Ask your dealer to show and demonstrate these units to you: or write for our booklet containing complete information. 


GENERAL RADIO COMPANY, Cambridge, Mass. 


, GENERAL RADIO 


INSTRUMENTS / 
Behind the Panels of Better Built Sets 
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Better than ever/ | 


The NEW 


Type 612 
The “B” Without a Buzz 


Delivers 180 Volts 


aa 


ALL VOLTAGES 
ARE ADJUSTABLE 


a 38 


‘Complete with 
‘Raytheon Tube 


$42.50 


MAYOLIAN gives you, direct from 
-, your light socket, silent, dependable 
AB”? current—at half the cost of burn- 
‘ing a 25-watt lamp. This means greater ef- 
ficiency, more volume, better tone from your 
receiver—and.the permanent solutio‘: of all 
“B” battery problems. 
More than ‘four years of pioneering and 
intensive PERET have led us to the devel- 
opment of five types to meet the voltage and 
current requirements of any receiver. 


Mayolian Units have earned the endorse- 
ment of the leading engineers, magazines 
and receiver manufacturers, because each 
laboratory-built Mayolian is unconditionall 

guaranteed for one year— provided seals 
remain unbroken, and installation. instruc- 
tions are carefully followed. Mayolian pays 
for itself over again every year. 


The nearest Mayolian Dealer 
will demonstrate. Write us! 


MAYOLIAN 


RADIO CORPORATION 
1668 WebsterAve.,NewYork, N.Y. 


_ Pioneers in Battery Elimination 
MEMBER 


The Power of. ‘Niagara— 
The Quiet of an Arctic Night 
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A REAR VIEW OF THE CONVERTED RECEIVER 


Ficure 7: The two resisiances, D, are connecied like a potentiometer — 

across the filament of the last power tube with the center point con- 

nection to oneyside of the filament to each of the other tubes. The power 
tube, B, fits into the large socket. 


The Life of the “A” Batteries 


_ Just a word about “A” battery life. 
The three tubes consume a total fila- 
ment current of 60 milliamperes, that is, 
the same amount of current that is re- 
quired to light the filament of one ’99 
tube, though of course at a higher 
voltage. The use of an “A” battery of 
101% volts is necessary in order that 
the voltage of the dry cells as it drops 
slightly with use, may be compensated 
for. by reducing the resistance of the 
rheostat. 

The chance of tube damage, through 
the application of excessive filament 
voltage, is-reduced about two-thirds by 
having the three filaments in series. 

_ It is interesting to note that the plate 
current consumption of the three small 
tubes, with 90 volts on the plates of the 
amplifiers and 2214 volts on the de- 
tector plate, is only in the neighbor- 


` hood of 4 milliamperes; that is, a small 


amount of plate current is used where 
a small amount will do the work. 
The battery hook-up is shown in 
Figure 9. | 
The Output Tube 


So far nothing has been said regard- 


ing the last, or output tube—by far 


the most important tube of the entire 
set, as its characteristics determine for 
the most part, the quality and volume 


of the music and speech you expect to 


hear. | 
This tube should fulfill two require- 
ments: it should be capable of passing 


a relatively large “space-current” with-. 
out overloading and its filament should 


be as quiet as possible in operation. 
Tubes such as this are available only 
in types that draw a large amount of 
filament current and that, therefore, 
require a storage battery for operation. 


The tube that is recommended is of 
the Western electric No. 216-a type. 
The old VT-2 or the UX-171 will also 
answer the purpose well. Their fila- 
ments are of the oxide-coated type, are 
very quiet in operation and are of suf- 
ficient size so that they do not cool off 
materially between reversals of the 
alternating current; consequently the- 
alternating current hum is minimized. 
Plate voltages of the higher order may 
be used with perfect safety. 


How the Last Tube Is Adapted to Use 
AC Current on the Filament 


To adapt these tubes to alternating 
current filament supply, two simple 
means are used. A step-down trans- 
former of the bell-ringing type is in- 
serted in the AC lighting line to reduce 
the voltage from 110 to 6 volts. An 
ordinary bell-ringing transformer is 
quite suitable and may be purchased 
for about a dollar. The grid return of 
the output tube is brought to the center 
of a center tapped resistance, the ends 
of which are connected to the filament 
lugs of the tube socket. A 400-ohm 
potentiometer may be used satisfactor- 
ily for this purpose. 

It will be noticed that the grid return 
circuit again makes use of the “A” 
battery for negative bias. It passes 
through the three filaments of the three 
small tubes giving a negative bias of 9 


. volts and permitting a plate potential 


of 135 volts to be used on this tube. 
This circuit therefore offers the fan 
who has 110 volts AC lighting-supply 
in his home, a receiver that gives an 
output-of excellent quality and volume, 
and justifies the use of the most sensitive 
cone speaker. It permits the use of 
3-volt tubes that have economical fila- 


ment consumption and that operate on 
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The AmerChoke 
type 854 


This is a scientifically 
designed impedance 
or choke coil of gen- 
eral utility, designed 
primarily for use in 


filter circuits. As an 
putput impedance 
for by-passing direct 
current from the 
loudspeaker it is 
both efficient and 
economical. 
Price—$6.00 each 


The AmerTran Power 
Transformer 
Type PF 52 $18.00 Each 


A REAL POWER TRANSFORMER 


Perfected on the firm foundation of twenty-five years suc- 
cessful experience in transformer building, AmerTran Radio 
Products enjoy a reputation second to none in their respective 
fields. Their continued selection by leading engineers arid 
experimenters gives ample proof of their high efficiency and 
dependable performance. 


Of particular interest is the AmerTran Power Transformer 
Type P. F. 52—the transformer for real ‘‘honest-to-goodness”’ 
power supply. This transformer is intended for use on the 
standard 110 volt, 60 cycle house-lighting circuit and can be 

à depended on to give and maintain satisfaction. 


It has three separate windings—one for 525 volts and two 

#19  8-volt windings for the filament of the Rectifier and power 

| tubes. The windings are enclosed in a strong metal case, 

provided with mounting feet. There are three primary taps 

for 110, 118 and 125 volts, connected to a three point snap 

switch, and a six-foot lamp cord and plug attached to the 

primary is standard equipment. The shipping weight is ap- 
proximately 9 pounds and the price is $18.00 each. 


AMERICAN TRANSFORMER COMPANY 


178 Emmet Street, Newark, N. J. 


“Transformer builders for over twenty-five years” 


AmerTran Products are Sold only at Authorized AmerTran Dealers 


Other AmerTran We shall be very glad 


Products: n . to send you upon 
AmerTran Resistor request a copy of our 
Type 400 — $7.50. booklet “Improving 
AmerTran Heater the Audio Amplifier” 
Transformer Type together with other 
H-28 he (for TA TiC interesting and con- 
Tubes)—$10.00. structional data. 


AmerTran 
Types AF-7 and 
AF-6 


AmerTran Audio Transformers, types 
AF-7 and AF-6, have been considered for 
years among the leaders in audio ampli- 
fication. These popular and efficient 
models are made in two types—AF-7 
(ratio 34: 1)—AF-6 (ratio 5:1) $5.00 each. 


The AmerTran 
De Luxe Audio 
Transformer 


This new transformer 
sets an entirely new 
standard of Audio 
Amplification. It 
¢ makes possible a 
transformer coupled 
i amplifier that excels 
all other forms of am- 
plifiers. Made in 
two types for first 
and second stages. 
Price—$10.00 each 
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SAMSON 
AUDIO UNITS 


are capable of uniform and faithful ampli- 
fication well in excess of the most exacting 
broadcast requirements. 


Their range extends from the lower 
fundamentals through the higher harmon- 
ics enabling them to reproduce, with 
equal clarity, the dull rumble of the tom- 
tom or the thin shrill of the flute. 


This ability to reproduce the harmonics 
or higher multiple frequencies is what 
gives tone-color or background to sound— 
is what permits the listener to distinguish — 
notes of the same pitch but from different 
instruments—results not possible with 
audio units which cut off at comparatively 
low frequencies. : 


In a-word—with a loud speaker of cor- 
responding range— 


SAMSON 
Audio Units 


insure the sort of radio yoa’ve hoped to 
hear—the quality of radio that will make 

ou think you’ve been transformed from a 
broadcast listener to one of an audi- 
ence which is listening, firsthand, to a 


‘speech or to music. 


For 1926-27 the Samson Electric Com- 
pany offers eleven different audio units: 


Symphonic Transformers $9.00 
Push-Pull Input Transformer Type X 5.50 
Standard Transformers, Type HW-A3 

Ratio 2-1, 3-1, 6-1 5.00 
Dual Impedance, Type D (Donie Design) 5.00 
Output Impedance, Type O 5.00 
Push-Pull Output Impedance, Type Z 5.00 
Plate Impedance, Type P 4.50 
Grid Impedance, Type G 4.50 
Audio Frequency Choke, Type No. 3 3.00 


Our book—“Audio' Amplification”— 
already accepted as a manual of audio 
design by many radio engineers—contains 
much original information of greatest 
practical value to those interested in bet- 
tering the quality of their reproduction. 
Sent upon receipt of 25%. 


SAMSON ELECTRIC CO. 


Main Office, Canton, Mass. 


REN AY 


Manufacturers Since 1882 
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THE BATTERY HOOKUP =m 


Ficure 9: The connections for the dry-cell batteries that furnish power 
s to. the converted receiver. 


dry cells. It offers sufficient grid-bias to 


prevent distortion without the use of 
a “C” battery. It permits the use of a 
high-grade, output tube with its fila- 
ment operating from the lighting cir- 
cuit. The inconvenience and_.first cost 
of a storage battery and charger are 
thus avoided. 


Changes in the Parts Used 


The following parts must be sub- 
stituted for the parts usually used with 
the S-C receiver: 

For the 6-ohm Yaxley rheostat, sub- 


‘| stitute a 30-ohm rheostat of the same 


make. For the last tube socket of the 


‘UX type, substitute a socket of the 


“bayonet” type, commonly used with 
UV tubes. For the storage battery, sub- 
stitute seven No. 6 dry cells and a 
Thordarson ‘Winner’ _ bell-ringing 
transformer, together with a Yaxley 
400-ohm potentiometer. For the Belden 
wiring harness substitute 25 ft. of Belden 
rubber covered hook-up. wire and a 
Belden battery cable. For the four 
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UX-201-a tubes substitute three WX- 
199 tubes and one WE 216-8 tube or 
any other suitable power tube. ~ 

The mounting of the parts of tl 
is exactly the same as described in 


set 


with the addition that the pote 
meter and the bell-ringing transformer 
may be screwed to the rear wall of|the 
cabinet with wood screws. The wiri 
of the set is of course not quite as Si 
as- no wiring harness is. availablef for 
these connections. The diagram 
be readily followed and wiring with! the 
flexible, rubber-covered wire is not}dif- 
ficult or arduous. After the wires have 
been run beneath the sub-panel they 
may be laced into a neat cable by bind- 
ing them with white flax package string. 

The operation of the set is exactly the 
same as the original model except that 
the last tube is lighted by plugging the 
flexible lamp cord, which is attached to 
the primary of the bell-ringing trans- 
former, into a lighting socket. 


—HERBERT S. SNEAD 


a Q O 


A VIEW OF THE SET FROM THE FRONT ; 


Fraure 10: The rheostat, A 


should be replaced by a 30-ohm rheostat 


and the power tube, B, should be placed in the last socket. C is a bell- 
ringing transformer and E is the“ AC switchi 
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Approved by Raytheon 


Acme Apparatus Co. 


ALL-AMERICAN RADIO 
CORPORATION 


AMERICAN BoscH MAGNETO 
CORPORATION 


AMERICAN ErectrRIC Co. 
Arco MANUFACTURING Co. 
BreMer-Tutty Mre. Co. 


ELECTRICAL ReszarcH LABS., 
Inc. 


GrıcsBsy-Grunow-Hinps Co. 


Knc ELrecrTRIC MANUFACTURING 
Co. 


Koxomo Etectric Co. 
Mayo.ian Rapto CORPORATION 


Tue Mopern ELECTRIC 
MANUFACTURING Co, 


SPARKS‘ WITHINGTON Co. 
Tue STERLING MANUFACTURING Co, 
J. S. Timmons, Inc. 
VALLEY ELecTRIC Co. 
Tue Wesster Co. 
ZENITH RADIO CORPORATION 
Cornett ELECTRIC MANUFACTURING 


Co. 


DoNnGAN ELECTRIC 
MANUFACTURING Co, 


GeNERAL Rapio Co. 


JEFFERSON ELECTRIC 
MANUFACTURING Co, 


THORDARSON ELECTRIC 
MANUFACTURING Co. 


QUEER thing about the selection of a ment nor Seni: requiring replacement and ad- 
B-Power unit is that once you have it, you justing. Its gaseous principle assures even and 
want to forget it. What you are after is ; permanent performance, and it gives full wave rec- 


complete freedom from worry over the s source of tification with ample voltage for any set. 


your Radio, B-Power. - Toassure more than satisfactory performance to the 


Then why go half way? ‘There are two major: purchaser of any unit that is Raytheon equipped, 
considerations in the selection of a BPower unit:—' Raytheon tubes are sold to a manufacturer only ` 
the rectifier tube which is the heart of the unit, and } when his unit conforms by actual test to the . 
the performance of the complete assembled product. ! standards set by the Raytheon Laboratory. 


By selecting a B- Power unit using a Raytheon tube, On this page is a list of makers of B-Power units 
you have taken care of both considerations. You. ‘whose product has been so approved. If you want 
may then forget it. The Raytheon Rectifier tube- 'unfailing, even power in your set, select one of 
is the heart of reliable radio power. ‘It has no fila- ‘these units, connect it, and forget it! 


_ RAYTHEON MANUFACTURING CO. 


re Mass. p 


RAYTH EON 
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“FOR ALL PURPOSES 
‘Immediate deliveries can be 
made on over 200 standard 

types of 


FARADON 


Capacitors | 


Devoting its resources since 

1907 to specialized research 
and development in the Radio 
field and to the improvement, 
production and application of 
electrostatic capacitors, the 
Wireless Specialty Apparatus 
Company continues to supply 
equipment to efficiently take 
care of operating require- 
ments. 


Not until a product has 
successfully passed exacting 
final electrical and mechani- 
cal tests is it considered 
worthy of the “FARADON” 
trade mark and ready for 
commercial use. Dependable, 
efficient products are the re- 
, sult. ` 


- U. S. Army, U: S. Navy,. 


Bureau of Standards, Gen- 
eral Electric Co., Radio Corp. 
of America, Tropical Radio 
Telegraph Co., Westinghouse 
Electric & Mfg. Co., and 
Western Electric Co., are 
some of the large Faradon 
users. 
Advise for what purpose 
capacitor equipmėnt is wanted 
and literature describing such 
types will be forwarded 
promptly. 
TO SET 
MANUFACTURERS 
We will promptly quote on 
your requirements upon re- 
ceipt of detailed data. Com- 
plete specifications are re- 
quested.. 


Wireless Specialty Apparatus Co. 
: Est. 1907 
JAMAICA PLAIN, BOSTON, MASS., U.S. A. 


Communication” 
-| Property”; that- is, the granting of a. 
quasi~zpatent right ito the maker’ of `a 
scientific discovery. The prizes have ~~ 
been offered by the Faculty of Law of . 
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BROADCASTS 


: CONDUCTED BY CHARLES L. REESE, JR. 


Ku Klux Klan to Run Their 
Own Station 


ANOTHER propaganda station threat- 
ens to intrude upon the ether; the Ku 


Klux Klan now plan to erect a powerful ` 


station.in the East to spread their doc- 
trines. Between the propaganda sta- 
tions controlled by the Catholics, the 
Methodists, the Zionites and numerous 
other sects and cults, the fan appears 
to be in for a tough season. 

x ox 


The First Movie-Broadeast 


Britisa broadcasters have recently 
transmitted what is said to be the ‘“‘first 
film play ever sent over the radio,” 
from the station at Manchester, Eng- 
land. It was entirely a listeners pro- 
gram, however, for dialogue and sound 
effects took the place of scenes and the 
sub-titles were supplanted by descrip- 
tions given by the announcer. A back- 
ground of orchestral music was used to 
supply the proper movie. atmosphere 
and to give the desired emotional back- 


ground. 
ak * 


$2,000 for Essays on Radio 


Two prizes of $1,000 each, await the 
successful lawyer-radio-fans who write 
the best essays on “The. Law of Radio 
‘and on “Scientific 


Northwestern University and are known 
as the Linthicum Foundation Prizes. 
To be eligible for'either prize the author 
must be a member of the bar or a regis- 
tered law student. 

*  * 


The Need of Radio Laws 


THE chaos in radio that Secretary of 
Commerce Hoover predicted would fol- 
low the lifting of all restrictions on the 
broadcasters, is pretty well on its way 
as the fall season opens. More than 65 
new stations have already been licensed, 
and listeners-in in the larger cities are 
finding it more and more difficult to 
pick up only one station at a time. 

More serious, however, than the dis- 


_soon to return to the 


comfiture caused to the listener, is the 
fact that the existence of many broad- 
casting stations is threatened by this 
new state of affairs. Broadcasters in 
America depend upon advertising for 
their livelihood, and the value of radio 
advertising lessens as the “good-will 
program” is turned into a nuisance by 
the conflict between stations that have 
jumped their wavelengths and the other 
stations that are affected. . 

Unless the wayward stations agree 
“oentleman’s 
agreement” or unless Congress passes 
restraining laws, the stations will find 
themselves without visible means of sup- 
port and America will be deprived of a 
goodly proportion of its radio entertain- 


ment. 
* ae 


League of Nations Meets 
While Europe Listens In 


ALL Europe listened in this fall to the 
speeches of their delegates when the 
speeches made at the opening of the 
General Assembly of the League of 
Nations at Geneva were broadcast from 
the high-power stations at London and 
Daventry, England. Arrangements were 
made for relaying the speeches to sta- 
tions in other countries where listeners 
were eager to hear the words of their 
political idols. 


x k 


A Radio. Station that 
Threatens’ Government 


 - Mexican: police have been baffled for 
some time past. by a secret transmitting 


station that is „broadcasting attacks 
upon the Government in general and 
upon President Calles in particular. The 
police have so far been unable to locate 
the transmitter of this station, although 
it is thought to be operated by enemies 
of the President somewhere near Mexico 
City. 
* w 


Farmer Programs 


ÅPPROXIMATELY 100 broadcasting sta- 
tions, covering every section of the 
country, will broadcast daily, beginning 
October 4, programs prepared by the 
United States Department of Agricul- 
ture forthe benefit of the farmer. 


A Novel and Efficient Detector Receiver 


for 


TALKING BOOK 


Bringsa new story every night 


Complete -` 
Radio 
Receiver 
Pzir of standard Ear 
Phones, Aerial and. 
Ground Leads, In- 
door Antenna, Self- 
contained in attrac- 
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BUILDING 


RADIO SETS 


—in your spare. time 


ica, Learn ‘how to build and repair 
radio sets... The Association will 
train you—start’ you out in business if 
you wish. Be the radio “doctor” of your 
community. $3 an hour upwards easily 
made. Radio offers you a big money- 


Ja the Radio Association of Amer- 


ing you need in preparing for a Licensed 
Radio Operator’s examination. You 
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receive the privilege of buying parts at 
wholesale prices. : 
You’re helped to make money. 


Join the Association Now 


If you're interested in Radio for either pleasure 
or profit, join the Association without delay, be- 
cause we have a plan whereby your membership 
may not—need not—cost you a cent. Only. a. 
limited number of these memberships are accept- 
able. Write now for details. Write before it's 
too late. 

This Association has prepared a beautiful book 
that gives figure-facts regarding the profit possi- 
bilities of the Radio Industry, the purpose of the. 
Association, and the details of the Special Mem-' 
bership Plan. - 


Mail This Coupon 


RADIO ASSOCIATION OF AMERICA’ 
Dept. C-11---4513 Rarenswood Ave., Chicago 


Send me your book and details of your 
Special Membership Plan. i 


making opportunity right now. 
Earns $500. in Spare Hours 


“I have at last found myself,” writes | 
Lyle Follick, Lansing, Michigan, “1 have 


tive book. a, 
Connected in a sec- 
ond. It runs for a 
lifetime. 

No trouble—No over- 
head. l 


already made over $500 building radio . 
sets after working hours.” Werner Eich- | 
ler, Rochester, N. Y., writes, “I. have 
made over $50 a week in my spare time.” - 
Our members are starting radio stores, 
increasing their salaries, securing better 
positions, passing radio operator exam- 
inations, earning big money for the most 
enjoyable kind of spare-time work. 


What a Membership Means 


A membership in the Radio Associa- 
tion of America gives you the most u 
to-date and thorough training in the 
Science of Radio. 

You’re taught how to build and repair 

. all kinds of sets. You’re given the train- 


Equipped with New 
CELERUNDUM RECTIFIER 


No battery required 
Tone Quality unequalled 


Price $3.50 
With Ear Phones $6.00 
Live Distributors Wanted 
Manufactured & Guaranteed by 


THE LISTEN-IN CO. 
115 Federal St. Boston, Mass. 


NaMe... cccietio o 
Address. _......-2.--—_nnenee pe a a 
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* PROBLEMS 
tx] 
$ SOLVED 
LD 
' 
CX] ‘ 
ee POPULAR RaDIo maintains for the benefit of 
«œ its readers a Technical Service Bureau and 
Laboratory, under the personal supervision of 
% Laurence M. Cockaday which will, without 
“ chargé, answer by personal letter any question, *% 
oe prob em or request for information submitted e 
& by a subscriber. This service is, however, also  % 
s available to readers, other than subscribers, at, 
¢ the very nominal rate of $1.00 the inquiry. Kx 
$ In writing please confine your questions ta °e' 
% one general subject, writing on one side of the *° 
& paper only, and enclose a self-addressed and o 
& stamped envelope. oe 
2 It is possible that your individual problem 8, 
V has been covered in an issue of POPULAR $, 
*% RaDio, and so as an ald to you we endeavor °$ 
to keep a supply of back numbers in stock.  °%° 
S dublects that have. wppearad. recently iok -g 
Oci su & ave a e oe 
this list over and if the information you want 3, Th N W 6-T b 
% 3is covered, we will be pleased to supply back °° e ive upe 
K) numbers at 350. a copy. oe 
: K3 “Built Better” 


C) $ 
<% August, 1926 oe ae : ao 
—A New Method of Using Harmonics for De- 
termining Frequencies. es 
“° —Popular Radio Circuits. we ae 
ve = HoN to Build the Improved Browning-Drake 


eceiver.. 
+ — How to Pick Out a Loudspeaker. 
se. How to Get the Most Out of Your “Town 


® 
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o, 
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Ahead of its time! 
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$ and Country” Receiver. . : TC 
E -E CONDENSERS 
? September, 1926 gs Takes any combination of tubes; 
x oe to Buld an Impedance-coupled Am- a new tubes can always be intro- 
de —A Radiant Crystal Pilot. ae are Specified in duced without change of wiring. It 
& —Popular,Radio Circuits. e embodies the Donle Truphonic 
< —How to Simplify Your Sct with Automatic AVE Ameh 5 
Filament Controls. = Audio Amplification, and the Elkay 
‘8 © —Inside Information on New Radio Receivers. ‘% LC- 27 by L. M. Cockaday Synauto R, F., giving it wonderful 
Bx ppc Your House for Radio. l KS Dismond ofcherAtc etter rect tnen ort! be and uniform amplification 
a s ; x RO: 200 to 580 meters. Com- 
s h oe To be announced soon(?) John Rider rom d O 9 me ers. om 
So -How ko PU 1I noier Hee ay stecelver KS Raytheon “B” Eliminator “ Raytheon Mfg. Co. pletely shielded. Neat panel with 
we —Popular Radio Cirou ta “ye Ultradyne “R E Lacaule Uni-Control—the flexibility of 3 
KA n OA NOW Radio Recelvers. $ To be announced soon (?) “ R. E. Lacault dials at your finger tips. In brown 
Y Why Signals Fade. fa 3 ; antique, Duco-finished mahogany 
& KH AEROVOX fixed condensers have been approved cabinet, $125. (Exclusive fran- 
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chise to the Trade). The Langbein- 
Kaufman Radio Co., Dept. P., 62 
Franklin St., New Haven, Conn. 


6, 


by M. 1. T. and Yale Universities. 
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*“AEROVOX WIRELESS CORP. 
489-491-493 Broome Street 
New York 
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Leading Makers 
Use This for Cones 


Whether buying a cone type speaker at 
your dealer’s or building one yourself at 
home, be sure that the cone is made of 
Alhambra ron-o-rex. This rémarkable 
product, adopted as standard by the 
leading cone speaker makers, gives 
tone-depth and roundness unob- 
tainable with any other material. 
For constructing latge cones; —in 
sheets 38” x 38” at dealers. The 


Seymour Co., 329 West 16th 
Street, New York. 


ALHAMBRA 


FON 


_ === -PRODUCT AND 
FOR CONE TYP 
en ge. l 
Building Your Own 3 ft. 
Be sure to use genuine fN ” À l 
Altambra FO Ta Cone Speaker? 
for the cone. “Onl 
with Alhambra. Fon-O-Tex and a good unit will you get . 
all the notes clear, distince, round and full—the deep 
bass and the shrill treble. ` : 
Alhambra Fon-O-Tex. selis at dealers at 75c. for 2 38” 
x38” sheer. If your dealer cannot or will not supply you 


we will do so direct. Add $1 extra to the cost of be Al- 
hambra Fon-O-Tex for packing and mailing. 


- ‘THE SEYMOUR CO. 
327 W. 16th St. Desk D New York City 


PROCESS PATENTED 


Build Your Own 


Unit developed and 
speaker designed by 
Clyde J. Fitch, noted 


Bg © 


radio engineer. ` Re- 3 F 
sults guaranteed O O t 


equal to the finest 

factory-built speaker C 

or your money back - one 
if you wish it. Eas- 


ily assembled; oper- S ak 
ates from any re- pe er 


ceiver that will work 
a speaker; wonderful 
tone quality at any 
volume even with 
power tubes. 


Radio Show 
Sensation 


FREE Blue Print 


Famous Tun Bar Unit 
sent prepaid on receipt of 
.60, or C. 
collect, if you prefer. Free 
blue print with each order 
for unit; blue print alone, $1. 


vl 
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ie 
co 
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| Cone Speaker~ 
UNIT 


$7.50 Direct from maker 


TUNBAR RADIO CO. 


New York City 


26 Cortlandt St. Desk “R” 


| “amateurs in England, ny, 
‘| Austria, Ireland and Italy all calls heard 


[EX 


LOUD SPEAKERS 


PoputaR Rapio has just completed ar- 
rangemenis for forwarding to transmitting 
France, 


(QSL) cards that may be addressed to them 
by American amateurs care of this..mag- 
azine. These cards will be delivered thrdugh 
local agents in those countries, who have or 
can oblain knowledge of the present addresses 
of. the foreign amateurs. Plans have also 
been completed by this magazine for forward- 
ing to transmitting amateurs in this country 
in turn all QSL cards-that may be addressed 
to them by amateurs from- those countries. 
American amateurs are invited to send their 


| cards to foreign amateurs through this office, 


which will not only assure safe delivery 


| through the special agencies which are thus 


provided, but which. will, publish a monthly 


list in a “Trans-oceanié Calls Heard” de- | 


pariment. : 

Address your cards to the foreign amateurs 
by call numbers and enclose them in envelopes 
to— 


The Calls Heard Editor, 
PopuLaR RaDio 

627 West 43d Street, New York 
Tue following stations were received 
and logged at the experimental station 
of Thomas H. Coggins, 52 Castle St., 
Armagh, North Treland, on a Reinartz- 
Q-v-2 receiver. A single wire inverted 
L antenna 45-feet long with no ground 

was used. is i 


` U-1AAO—August 24, 1926; signal 
strength, R6; lot of static. 
U-1CMX—August 27, 1926; signal 
strength, R6-7; good note. 
U-1AXA—August 28, 1926; signal 
strength, R7; sounded like crystal con- 
trolled, very loud. . 
U-1CMF—August .28, 1926; signal 
strength, R5-6; some QRN.. 
~U-1CJC—August 28, 1926; signal 
strength, R6; easy note to read. 
U-1AYL—August 28, 1926; signal 
strength, R6, note very steady. 


The following station was received 
and logged at the amateur station of 


J. N. G. Davidson, St. Fintans, Baily, | 


County Dublin, Ireland on a Reinartz 
receiver with two stages of audio-fre- 
quency amplification. 


C-8GS—August 18, 1926; signal 
strength, R6; slight hum with signals. 

, * * 
Amateurs Vie for DX Prize 


Hams in the United States, Canada 
and Hawaii must be'at their keys early 


| and late to win the prize for short-wave ` 


DX work which has been offered by the 
Rand Daily Mail of Johannesburg, 
South Africa. The winner of the tests, 
which are being held under the auspices 
of the A.R.R.L. and the South African 
Radio Relay League, will be the ama- 
teur who makes the greatest number of 
two-way contacts on short waves with 
South African amateurs during the 
months of September and October. The 
making of schedules is prohibited. The 
prize will be a replica of an African 


‘springbok, a variety of small antelope. . 
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Build It Yourself 
For less than1/5 


retail cost Equals 
Finest Cone 
Speaker made 


Giant 


FT. CONE 
SPEAKER 


Giant 3 ft. CON 
ev way to the finest factory-built cone 
Speaker: And you save four-fifths of the 


Iccolo, 
: But you must choose your unit with care. It is 
m rtant. Insist an a 


ost impo 


Penn 


Cone Speaker 
UNIT 


Designed especially to operate a 3 ft. cone and to. 
work perfectly even with power tube. Adjustable to 
the audio output of any set and will carry any load a 


` set can give it. Recommended by leading radio en: 


gineers. Finest seasoned steel magnet; double pole 
vibration; shortest, most substantial driving on 
any cone speaker unit. A marvel of design and con- 
struction. 

Your dealer has or can get the PENN Unit for you. 
Insist on examining it before you accept any other. 
Price, $9.50. If he hasn’t the PENN or will not get'- 
it for you, we will ship you direct, prepaid, on receipt 


of price. 
Pow to Butla a 3 Ft. Cone Speaker for only $14.10” 
sent for 10c. Complete set Blue nts, $1.00. 


PENN RADIO SALES CO. 
104 Fifth Ave. Suite 2009 New York City ` 


Erclusive Distributors for ; 
G. R. PENN MAN'F’G. CO. 
New York City 
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QUALITY RODUCTS) - 


Approved B-Power Parts for 
all Accepted Types of 
Eliminators | 
The New A BC Eliminator Units 


Specify 
Dongan 


# 2568 


$17.50 


list 


‘For Raytheon B H Tube. No. 
2568 unit consists of one No. 
2561 Transformer and two No. 
1591 Chokes. Eliminates all 
batteries and assures consistent, 
economical reception of greatly 
improved quality. - 

Special units for manufacturers 
can: be worked out in our lab- 
oratories. 

Fans can build complete elimin- 
ators of all types from Dongan 
diagrams. 

Prompt deliveries assured— 
write or wire for information: 


DONGAN ELECTRIC 
MANUFACTURING COMPANY 
2983-3001 Franklin St. Detroit, Mich. 


TRANSFORMERS of MERIT tor FIFTEEN YEARS `. 


| -Changes in the List of 
Broadcasting Stations 


essary only to:turn on the speaker. 
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-in the U.S. 


These corrections and. additions to the list which 
was published in the March, 1926, issue of POPULAR 
Rano” (together with the changes which have been 
published in succeeding months) make the list correct 
as of October 1, 1926. Further changes- will be ad 
lished cack month in this magazine, 


STATIONS ADDED 


KGBY Shelby, Nebraska 202.6 
KGBZ York, Nebraska 333.1 
G rah, Iowa 280.2 
KGCB Oklahoma, Oklahoma 331.0 
KGCG Newark, Arkansas 234.2 
KGCH ` Wayne, Neb-asks - 450.0 
KGCI San Antonio, Texas 239.9 
GCL Seattle, Washington 230.6 
KGCM San saints Texas 263.0 
KGCN Concordia, Kansas 210.0 
KGCR Brookins "South Dakota 252.0 
KPJM t, Arizona 215.0 
KSBA kaod Louisiana 312.6 
KTUE Houston, Texas 265.0 
WBBC Brooklyn, New York - 249.9 
WBRS Brooklyn, AT York 394.0 b 
WCAH Columbus 265.3 
WCAZ Carthage, Ms ° 245.8 
WCBS Providence, Rhode Island 242.0 
WFCI Pawtucket, Rhode Island 229.0 
WGM Jeanette, Pennsylvania 372.0 
WHFC Chicago, ois . 258.6 
D Jersey City, New Jersey 235.0 
WKBF Indianapolis, Indianapolis 244.0 
WKBH La Crosse, Wisconsin 249.9 
WKBI Chicago, Tinois 220.4 
WKBJ St. Petersburg, Florida 280.0 
WKBM Newburgh, New York 215.7 
WKBN Youngstown, Ohio 360.0 
wes Mooroar Macias ar 
z ity, New Jersey . 
WKBP Battle Creek, z, Michigan 285.0 
WKOR Ken 428.3 
WRAH Providence Rhode e Island 235.0 
WWRL . Woodside, New York 258.5 


STATIONS DELETED 


trated, will be gladly mailed without charge, 
or full size constructional blue prints, show- 
ing all electrical and mechanical data, will 
Be Dorey mailed: postpaid upon receipt 
o 


Write, Telegraph or Cable Direct to 


NORDEN -HAUCK 


Incorporated 


ENGINEERS 
MARINE BUILDING 


Philadelphia, U. S. A. 


Rapiro reception is very much of a 
community affair in an army fort out. 
West, where one set is used to serve the 
needs of one thousand listeners. Each 
of the 254 homes at the fort is wired to 
a central receiver, where an operator is 
kept on service from 6 P.M. until 1 
A.M. to tune in the best features that 
are on the air. In the homes it is nec- 


ARETE REED — 


A New nal Advanced 
Model 


Norden-Hauck 
Super-10 


Highest Class Receiver in the 


WUGGneayeaUaDUaAGRECOAONOAUGATEORESOSSAAAUGAVEUAGAOOAACEREEREROCGRCLSREAEEIEAS OED EALERS aF 


ae a? ee 


n PANI oe , 
i NEEL E : 


BEROJ 


Weight: 55 ibs, 


. TEAR OFP AND MAIL TODAY 
OODOOOOCEYEEtOAAAOOOOODANTRURRAORTOOOOSARESŐNANOONCAEOLOODDOODOAADOCCOREASTALASOAAUROANODOOONONRAOOOOO ARAR ACOAROO TANARA TERT 


Panel Size: 36x914” 
WRW sr egy New York or 
WRAP Cambrldee’ Ilivois + 242 HE NORDEN-HAUCK SUPER-10 is an entirely new and 
CHANGES IN CALL LETTERS advanced design of Receiver, representing what we believe 
KFLZ © Anita, Towa change to KICK to be the finest expression of Modern Radio Research 
WHBS Fort Wayne, ind.  changeto  WCWK Engineering. ‘It is the product of years of experience devoted 
WKBD Jersey City, N. J. changeto WAAT exclusively to the attainment of an ideal Broadcast Receiver— 
CHANGES IN WAVELENGTHS regardless of cost. 
KFBO” San Diego, Cal., 215.7, changeto 3800| i Results obtained in every respect will upset all your previous 
KFBU Laramie, yo 270 MEE 374.8 ideas of good radio reception. 
KFIO Spokane, Wash, "208.3 change to 272.8 Here are only a few of the host of features that place the 
a Senide, Wash. ain change to ot) i| NORDEN-HAUCK SUPER-10 far in advance of competition: 
| KOW Counti Bi, Te 266. 3 chases 788.0 —10 tubes employed to give perfect meproduction with unlimited 
K Jose, Cal., hange to 333.1 range and volume power. 
WAPI Auburn, Ab k irè change to ‘eta —Super selectivity on all wave lengths, 
’ 4 n . pa 
Woaw Chicas, lt 330 ea dh ma Built to Navy Standards. 
WEAN Providence, R, I., 270.1 change to 367.0 —Wide wave length range, 200 to 560 meters, without “change of 
Vex N Y., 205. nge to 234.2 coils. (Adaptable 35 meters to 3600 meters if desired.) 
uis, Mo., 272.6 change to _ 258.0 
WJAZ Mt. Prospect, IN., 322.4 change to 329.5 —Use Loop or Antenna. 
WKBB Jelien Tl, ait 2 change fo | 202.8 —Simple to operate, having only two major tuning controls, 
ebs er, © oy e Cd 
A Paceee NT ie pei Ad as No Harmonics Signals are received only at one point 
we AM N Miami, Fa., 268 y change to 285.5 moneda Power Audio Amplifier, operating Any loudspeaker and 
| nge to * 288.3, eliminates necessity of external amplifier. 
WSBT S wath Bead d, ‘ind , 275.1) change t 315.0 \ : 
WWAE Electric Par k, Il, "a5. hans to 384.4 —Can be operated directly from house current if used with 
| NORDEN-HAUCK POWER UNIT AB-2 SPECIAL. 
CHANGES IN LOCATIONS 
KFWH Chico, Cal. change to Eureka, Cal. - ; : : - 
oiov Denver, Cal. change o Edgewater, £ Col, The NORDEN-HAUCK SUPER-10 is available completely con- 
WPAP Palisades, NOJ. chanuetoCliftelder Nay structed and laboratory tested, or we shall be glad to supply the 
f + complete engineering data, construction blue prints, etc., for those 
; desiring to build their own receiver. 
1,000 Fans Listen In Through 
One Set Upon Request ae catalog, 


NORDEN-HAUCK, Inc. 
Philadelphia, U. S. A, 
Gentlemen:— 
[C] Please send me without cost or obliga- 
tion on my part, attractive illustrated 
literature describing the new Norden- 
Hauck Super-10. 
O I enclose $2.00 for which please send 
me, postpaid, complete full size construc- 
tional drawings and all data for building 
the Super-10. 


Nimesen See 
Address 
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Don’t Neglect 
this Vital 


xn j 


TR DAOM moana 


A FEW spare moments, a screw driver, and you have 


sure, perfect connection between your aerial and 
lead-in wire. No noise , no soldering, no 
loss of “distance” due to swinging aerial 
or corrosion. Tip-Top cannot work 
loose. : 


Jobbers and Dealers, write us! 


JAMES F. DOOLAN 


MANUFACTURING CORPORATION Eliminates 
36-42 West 47th St., New York Antenna 
Noise 


LC-27 KITS The Cockaday LC-27 


Des h s 

PARTS EXACTLY $Q [20 eserves the best 

AS USED BY 
AUTHOR Pures Post Use 


COMPLETE WITH INSTRUCTIONS TE S C O 
The SILVER | 
SHIELDED SIX RADIO PANELS 
ae taal len $95-00 The appearance of your set 
a aE used. The TESCO. bakelite 


panel is cut, drilled and en- 


THE HI Q graved as a standard unit for 
NEW operts j the LC-27 Cockaday Receiver. 


COMPLETE $63.05 All you need to do is the 


mounting. You will be pleased 

AT THORIZED A opg Pula ith this beautiful, engraved 
WITH INSTRUCTIONS Prepaid wit s beautitul, eng 

panel and it is genuine bake- 


lite. 
SMALL DEPOSIT WITH ORDER 7 
WILL INSURE SHIPMENT Price $9.00 
ON DAY OF RECEIPT 


DEALERS: | Get our attractive THE E ASTERN SPECIALTY 
discounts before.buying elsewhere COMPANY 


RADIO MAIL ORDER HOUSE - 3551 North Fifth Street 


296 BROADWAY NEW YORK CITY Philadelphia, Pa. 


Outstanding Program _ 
Features of the Month 


OCTOBER 17th to NOVEMBER 19th 


| DURING the coming month, October 17th to 


November 19th, the following regular and 
special program features are scheduled. This list, 


_ which will be augmented monthly as advance in- 


formation is received, will be published in each 
issue of this magazine; all broadcast stations are 
invited to report coming program features of out- 
ene interest or importance. Reports should 
reach the Editor of Poputar Rapio on or before 
the 23rd of the month preceding. 


OCTOBER 
(Eastern Standard Time) 


16th; Princeton vs. Navy Football Game, WJZ, 
» WRC and WBZ. 


‘17th; Atwater Kent Hour, WEAF; 9:15 P.M. 


Also broadcast from WEEI WGR, WCAP, 
J, WGN, WCCO and KŠD). 


ww. 
18th; Opera “Il Traratore,” WEA 


F, 10:00 P. M. 
(Also broadcast from 'WCSH, WCCO, woo, 
WCAE, noe WSAR, WTIC, WCAP, 


KSD and W ) 
161i Roler s Palais D'Or Orchestra, WEAF; 11:00 


19th; George Olsen's Orchestra, WJZ; 10:45 P.M. 

19th: Keystoners, WJZ; 9:00 P.M. (Also broad- 
cast from WRC and WGY). 

19th; Eveready Hour, WEAF; 9:00 P.M. (Also 
broadcast from WEEI, WFI, WCAE, WGR, 
WWJ, WOC, KSD, WJAR, WCCO, WTAM, 
WGN, WSAI and WTAG). 

19th; Auction Bridge Mier od WEAF; 10:00 
P.M. to 10:30 P.M. (Also broadcast from 
WEEI, WCSH, WTAG, WSA WGR, 
WCAE, WTAM, WI, WWS, WSAI, WGN, 
woc, WCCO and K D). 

20th; i Eastman Theatre ren WHAM; 6:30 

P.M. (Also broadcast from WGY). 
20th; Radio Nature League, wees :30 P.M. 
20th; Smith Brothers, WEAF; 1 0:00 P.M. to 10:30 


.M. 
20th; Eastman Theatre Orchestra, WHAM; 6:30 
P.M. lso broadonat from WGY). 
21st; Judge, Jr., WJZ; 7:46 P.M. 
21st; Eskimos, WEAF; 9: 00 P.M. aise broadcast 
‘from WEEI, WJAR WTAG, WFI, AE, 
WSAI, WTAM, WGR, WWJ, WOC, WCCO, 


21st; Silvertown Orchestra, WEAF; 10:00 P. 


o broadcast from WEEI, WFI, WC 
WWJ, C, WCCO, WTAG KSD, 
WSAI, WJAR, WGN, C and WCS 


2lst; Royal Typewriter P Awaz 9:30 p Ah 
(Also pproadeast from WGY, WRC and 


22nd; Happiness Boys, WEAF; 8:00 P.M. 
23rd; Yale vs. Brown Football Game. WJZ, way, 
RC and WBZ. 
maa Walter Damrosch, WEAF; 9.00 P.M. to 
0:00 P.M. Piano lectures and New York 
Philbarmonio Orchestra. (Also broadcast 
from WEEI, WGR, WFI, WCAE, WWJ, 
WSAI, WTAM, WGN, KFB, ‘WCCO 
and WDAF). 
24th; Atwater Kent Hour, WEAF; 9:15 P.M. 
(Also břondoant from WEEI WGR, WCAP, 
WWJ, WGN, WCCO and KSD). 
25th; Rolfe’ 8 Palais D'Or Orchestra, WEAF; 11:00 


26th; Auction Bridge I. nstruction, WEAF; 10:00 

P.M. to 10:30 P.M. (Also broadcast from 

WEEI, WCSH, WTAG, WSAR, WGR, 

WCAE, WTAM, WFI WWS, WASI, WGN, 

WOC, WCCO and WSK). 

26th; Keystoners, KSD; 9 00 P.M. (Also broad- 
cast from WRC and WGY). 

26th; George Olsen's Orchestra WJZ; 10:45 P.M. 

26th: Ereready Hour, WEA - 9:00 P.M. woe 
broadcast from WEEI, WFI, WCAE, W 
WWJ, WOC, KSD, WJAR, WCCO, WHAM 
WGN, WSAI, and WTAG). 

27th; Smith Brothers, WEAF; 10:00 to 10:30 P.M. 

27th; Eastman Theatre Orchestra, WHAM; 6:30 
P.M. (Also broadcast from Tan 

27th; Radio Nature Teague, WBZ; 8:30 P.M. 

28th; Eskimos, WEAF; 9:00 P. MS (Also broad- 
cast from WEEI, WJAR, WTAG WFI, 
WCAE, WSAI, WEAM. WGR, WWJ, WOC, 
WCCO, KSD and W ). 

28th; Silvertown Orchestra, WEAF; 10:00 P.M. 
(Also broadcast from WWJ, WFI, WCAE, 
WWJ, WGR, WOC, WCCco, WTAG KSD, 
WSAI, WJAR, WGN, WCAD and WCSH). 

28th; Judge, Jr., WJZ; 7:40 P.M. 

28th: Royal Typewriter Hour Oy” 9:30 P.M. 
Also broadcast from "WGY WRC and 


WCAD). 

30th; Walter Damrosch, WEAF; 9:00 to 10:00 
P.M. Piano lectures and Philharmonic Or- 
chestra. (Also Broadcast: from WEEI, WGR, 
WFI, WCAE, WWJ, WSAI, WTAM, WGN, 
KFB, WCCO and WDAB 

30th; Navy vs. Michigan Football Game, WJZ, 
WGY » WRC and WBZ. 


NOVEMBER 


lst; Opera ‘‘Atda’’, WEAF; 10:00 P. M. (Also 
broadcast from WCSH, wcco, Woo, 
WCAE, WDAS, WSAR, WTIC, WCAP, 
KSD and WSAL. ) 

2nd; Auction Bridge Instruction, WEAF; 10:00 
P.M. to 10:30 P.M. (Also broadcast from 
WEEI, WCSH, WTAG, WSA WGR, 
WCAE, WTAM, WFI, WWS, WSal, WGN, 
woc, WCCO and KSD). 
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See that screw 


A A SCREW DRIVER > 
ADJUSTS AN X-L 


- mounting, etc. 


Used in POPULAR RADIO 
Improved Browning-Drake 


Hookup 
Indorsed by leading radio authorities 


SCAT) A slight turn obtains cor 
Model N rect tube oscillation on 
all tuned radio frequency circuits. Neutro- 
dyne, Roberts two tube Browning-Drake, 


McMurdo Silver's Knockout, etc., capacity 
Price $1.00. 


66°99 with grid clips obtains the 
Model G proper grid capacity on 


range 34 to 20-micro-micro farads. Pri 


Cockaday circuits, filter and intermediate fre- 
quency tuning in heterodyne and positive grid 
bias in all sets. Capacity range: 


Model G-1—.00002 to .0001 MFD 

Model G-5—.0001 to .0005 MFD 

Model G-10—.0003 to .001 MFD 
Price $1.50 


X-L PUSH POST 


Push it down with your 
thumb, insert wire, remove 
ressure and wire is firmly 
el Reieases instantly. 

Price 15c. 
Push Post Panel perma- 
pently marked in white on 
black insulating panel. In box 
including soldering lugs, rais- 
ing bushings and screws for 
Price, $1.50 


2422 Lincoln Ave. 
ILL. 


X-L Radio Laboratories Rico. 
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HAND BOOK 


FREE WITH 
Popular Radio 


a eaan Banning, Editor, and Laurence 


cal Editor of POPULAR 


can 
ce, selectivity and tone volume, and at 
mie mmn seme me & very definite basic knowledge 


BUILD YOUR OWN SET 
AND SAVE MONEY 
In “How to Build Your Radio Recelver,” 
you will find complete specifications, construc- 
onal diagrams, photographs and instructions 
for building all of the following seta 
A $5 Crystal Set 
The Haynes Single Tuke Receiver 
A Awo Sta e Audio-frequency Amplifier 
ockaday 4-Circuit Tuner 
A 5-Tube. Tuned Radio-frequency Receiver 
The **Improved’’ Cockaday 4-Circuit Tuner 
The Regenerative suber Heterodyne 
ecelver 


ADVISORY ae ALSO sient 


PULAR RADIO for 7 months only—for $2.00. 
A two dollar bill will do.) 

Remember you take no chance—we will 
refund your money in full if you are not more 
than satisfied. 


POPULAR RADIO 


Department 115 
627 West 43rd Street, New York 


o. 
KS 
> 


©, .%, .%, 9, 
COO, e a X 


On Mo aM, 
a a 


©, 


ee, 


v 
© 


oe 


© 
© 


Oe, 


v 
© 


Cae 


AA 
04,06, 


© 


AR A 
igo OOO, 08, 


+ 


AER IR E 
a 0 0 


+ 


©, 
© 


s 
D> 


20, 


© 


©, 


e 


© 0, 
00,9 oe 


68e 6204201206442042 620 620 62040 60 60 42044 624 62a 62060 Mo octecMococ® 
Xe Soot 0 eee e S0 020 0a 0 Ro Soe rx Coes a Aao, O. :] 


AS © 


| 


Su Detector 
Pe'35.00 


| l 


Power Tube 
$5.00 
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Q°R’S REDTOP Radio Tubes 


are Better 


— 


Full Wave 


aa A Tube 


201A Type 
$2.00 


EVERY TUBE ABSOLUTELY GUARANTEED 


Note the 
Difference 


Two tubes in one bulb— 
Consumes no more current 


Clearer Reception—Better 
Tone ty 
You will never know how 
good your set is until you 
use better tubes 


You Will Never Really 
Hear Your Radio Set Until 
You Use a Q'R'’S Redtop 

Super Detector 
The Q’R’S Redtop Super De- 


tector Tube is without a doubt the 
most wonderful detector tube made 


-—with a 25% greater volume and a 


tone quality in a class by itself. 


American Radio Relay League 
operator Knaack of Station 9 U Y 
says of it “I hear stations I never 
heard before—it gives as much 
signal strength as a regular detector 


tube and one stage of amplilice: 


tion.” 
We have many such testimonials. 


The Q'R'S Redtop Power Tube 
will supply a large volume of un- 
distorted output to your loud 
speaker; combining the double 
grid—filament and plate features 
with our new Power Tube design. 


Illustrated literature 
without charge. 


The Q°R°S Music Company 
306 South Wabash Ave. 
Chicago, Illinois 


Factories azt CHICAGO NEW YORK SAN FRANCISCO 
TORONTO, CANADA SYDNEY, AUSTRALIA 


mailed 
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it takes you less 


Re ee eee eee, Ga ae Se eg te eng gtee yr eee me 


than one secor 


to end microphonic howling for 
once and all! That’s when you slip 
one of these live rubber “howl ab-. 
sorbers” over the offending, tube. 


M DONALD 


HOWL 
ARRESTER 


remember this name! You = / 
can get it for every size tube. l 
‘Just ask your dealer, or write , 


Sole Selling Agents for the U. S. A. 


SPARTAN ELECTRIC CORP. 
350 West 34th Street, New York City 


2 Manufactured i in the U. S. A. by 
Scientific Products Canada, Ltd. 


a“ ON 


ov 


Price 75 cents each 
“dt _ that howl”? 


———— 


Before 


the New LC:27, 


Write to us for a FREE copy of the official LC-27 constructional booklet containing diagrams and 
illustrations of this marvelous new receiver. 


rome Before shipment parts are checked to insure your getting ever hing e. 
your Lo instructions are shipped with every kit, so that any one can build it 


Complete Paris for the LC-27 


1—Hammarlund mid-line dual condenser, 2—Mar-Co small controls for LO-27.... $1.50 


0002 75 mfd Cone er mane seoaaevreeetevers®e $7.50 1—Carter battery switch. Ea 65 
amoye mga oe singlo condens 4 eg 1—Samson radio-frequency choke coil No. 
1—Precision Duo-Octaform coil set, one 5.. COCCHSCO RASCH HMR ELE HT OO EEE OEE HC e -50 

, antenna coupler and two interstage wi 3—Acrovox mica fixed condensers, .00025 iok 

couplers eeaoecvrevreeawreoevrenansrevneeneoevvoenarnaeds oF . = Neen eRPeEGet eee ee dBeeeeeee hee @ 6 6B Bem e 
iene De Luxe first-stage trans- . l—Durham resistor, 4 megohms..... Sane -50 

TOPWMIGE footie ee ws ee he ee 10.00 1—Lynch grid cer oun DP iivok Kew whee .35 
i-cAmerttad De Luxe second-stage trans- 1—Carter Gem Jack........-cccccccecs .25 

TOPINGDE oi eos oak BN we We Ce - 10.00 1—Carter LS regal 0-10,000 ohms eies 2.00 
1—Amercho e No. 854.. . 6.00 12—Eby binding pos Coaors saver eervenee 1.80 
1—Dublller ‘No. 902 filter condenser, 4 5.50 5—Benjemin UX s mookata wre seucasea 8:75 

Punhi ho. GAT Aira condaneae a 1—Amperite .....eessusosessoesoseseo 1.10 
I praler No. $07 Aler condenses, È gq Mechanleal Iit congisting iof ‘aiuminum 
a shields, ng pos 
FTO TOO en nated control, scale O 3.50 _—=sstripand Talt brackets.............. 12 
Without cabinet...... $85.20 With Corbett cabinet...... $103.20 


Built complete with cabinet.....$10.00 extra 


COMPLETE PARTS FOR THE LC SENIOR POWER PACK 
Exactly as used. Every part guaranteed. 


1—Brach Controlit.. 1—AmerTran resistor, No. 400.........; 7.50 


1—AmerTran transformer, 'PÞF-52 ODN 18.00 ee Res resistance, 5 watts, 2,000 
jJ—Benjamin UX Socket........cceeces T5 oS ODMS ors 6 0 ak OE OS Oe 2.00 
2—AmerChokes ab Mace 12.00 1—Bakellié binding post strip, 334" x15” i 
7—Eby binding posts...........cccneen 1.000 = AU asinina ae A ee E eee 1.50 
Eon p tober iter condenser, No. 5.60 1— Briss mounting strip, 1734" x %" A 
1—Precision paper filter cor denser | ‘No. ` 1—Har od baseboard, 8%" x i> x %* “60 
ee ie a wien WO: gg FEV REE Binan E 1A 
Ere on paper filter condenser No. 

mafia ees as 6 EERA RAW Oe S 5.50°. $65.20 

OTHER KITS IN STOCK 
Impro ved pe encen B-Supply.......... $32.50 Improved Browning-Drake..........s-> $80.00 
Silver Shielded Six........-.-..sseeeeee 88.05 he Cockaday LC-36 Receiver.. oe. 79.80 
| KIT SERVICE CO., Inc. 209 Centre St. NEW YORK, N. Y. 


: 6th; ma ter Damrosch, 


All eee advertised in this magazine siis been tested and approved by POPULAR RADIO LABORATORY 


3rd; ; Smith Brothers, WEAF; 10:00 P.M. to 10:30 


5th; Happiness Boys, WEAF; 8:00 P.M. 

“WEAF; 9:00 P.M. to 10:60 
Piano lectures and Philharnionic 

- chestra. (Also broadcast from WEEI, WGR, 

WFI, WCAE, J, WSAI, WTAM, WGN, 

KFB, WCCO and WD 


6th; Harvard vs. Princeton Football Game, WIZ, 
WGY, WRC and WBZ. 

7th; Atwater Kent Hour, WEAF; 9:15 P.M. (Also 
‘broadcast from WEEI, WGR, WCAP, WWJ, 
WGN, WCCO and KSD). 

8th; + Rolfe’ s Palais D’Or Orchestra, WEAF; 11:00 


9th; Auction Bridge Instruction, WEAF; 10:00 
P.M. to 10:30 P.M. (Also from WEEL, 
WCSH, WTAG, WSAR, WGR, CAE, 

I, WWS, WSAI, WGN, WOC, 


WTAM, 
WCCO and KSD). 
9th; Keystoners, WJZ; 9:00 P.M. (Also broad- 
cast from WRC and WGY). 
9th; George Olsen’s Orchestra, Wi Z; 10:45 P.M, 
; Eveready Hour, 9:00 P.M. (Also . 
broadcast from WEEI, WFI, WCAE, WGR, 
J, , KSD, WJAR, wcco, WTAM, 


). 
10th; Smith Brothers, WEAF; 10:00 P.M. to 10:30 


P 
‘10th; Eastman Theatre Orchestra, WHAM; 6:30 
P.M. o broadcast from Y). 

loih: Radio Nature League, WBZ: 8:30 P.M. 

11th: Eskimos,. WEAF; 9:00 P.M. (Also broad- 
cast from WEEI, WJAR, WTAG, WFI, 
WCAE, WSAI, WITAM, WGR, WWJ, WOC, 
WCCo, KSD, ‘and WGN ). 

11th; Silvertown Orchestra, WEAF; 10: 00 P.M. 

o broadcast from WEEI, WFI, WC. 

WWJ, WGR, WOC, wCCO, WTAG, KSD, 
WSAI, WJAR, WGN, DAC and WCSH). 

lith; Judge, Jr., WJZ; 7:40 P.M 

lith; Royal Typewriter Hour, WIZ; 9:30 P.M. 
(Also p oacoaat from WGY, WRC and 


Ww ) 

12th; Happiness Boys, WEAF; 9:00 P.M 

18th; Yale vs. Princom Football Game, WJZ, WGY, 
WRC and WB 


Raa ee Decco. WEAF; 9:00 P.M. to 


.M. Piano Lectures and Philharmonic 
RAA (Also broadcast froh WEEI, 
WGR, » WCAE, WWJ, WSAI, WTAM, 
WGN, KFB, WCCO and WDAF), 
14th; Atwater Kent our, WEAF; 9:15 P.M. 
(Also broadcast from WEEI, WGR, WCAP, 
WWJ, WGN, WCCO and KŠD). 
15thy Roll 8 Sai D'Or Orchestra, WEAF; 11: 00. 


16th; Auction Bridge Instruction, WEAF: 10:00 
P.M. to 10:30 P.M. (Also broadcast. from 

WEEI, WCSH, rere WSAR, WGR, 

WCAE, WTAM, WEI WWS, WSat, WGN, 

woc, WCCO and K 

16th; K stoners, WJZ: 3 00 1 P.M. (Also broad- 
cast from WRC Cand W 

16th; George Olsen's pam a VIZ; 1o: 45 P.M. 

16th: Eveready Hour, WEAF; 9:00 P.M. wan 

‘broadcast from VERL WFI, WCAE, WGR 

WWJ, C, WIAR, WCCO, WTAM, 

WGN, WSAI and Pwr 

17th; Eastman Theatre Orhei, WHAM: 6:30 
P.M. (Also broadcast from WGY). 

17th; Radio Nature League, WBZ; 8:30 P.M. 

18th, Judge, Jr., WJZ; 7:40 P. M. 

18th; Royal Typewriter Hour, WJZ; 9:30 P.M. 
WAD). broadcast from WGY, WRC and ° ' 


18th; BAL, W WEAF; 9:00 P.M. 
cast from WEEI, WJAR, WTAG WFi, 
WTAE, WSAI, WTAM, WGR, WWJ, WOC, 
WCCO, KSD and WGN). 

19th; Happiness Boys, WEAK: 8 :00 P.M. 

20th; poled te. ta Yale Football eni. WJZ, way, 

25th; a a vs. Cornell Football Game, WJZ, 

WGY, WRC and WBZ. 


* œ 
Plans for Curbing Radio 
“Pirates” 
JAIL sentences from eight days to six 
months for persons who pick up and 


publish private radio messages were 
recommended by a conference of news 


. agencies that met recently at Geneva 


under the auspices of the League of 
Nations. One of the problems of radio 
has been to insure the privacy of radio 
messages. To remedy this situation the 
news agencies ask that receiving stations 
be given the right to receive messages 
only from public broadcasting stations 


and. from experimental stations, and 


that they be forbidden to pick up mes- 
sages intended only for the subscribers 


‘to the news service. 
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IMPROVEMENT on top of im- 


provement has been the history 


of Eveready Radio Batteries. 
Here, in the radically differ- 
ent Eveready Layerbilt, is 
the “B” battery which tops 
them all. The ability of this 
battery to give you unrivaled 
service and economy is due to 
its unique internal design. In- 
stead of the usual assembly of 
round cells, it is built of flat 
layers of current-producing 
materials pressed firmly to- 
gether. This construction 
makes use of the spaces now 
wasted between the round-type 
cells and avoids the usual sol- 
dered wire connections. Ever- 
eady Layerbilt is every inch a 


me 
kai 


Eveready’s exclusive Layerbilt A 
construction makes this k- 
the most economical of “B” batteries 


battery. This exclusive Ever- 
eady Battery development 
packs. more active chemicals 
in a given space and enables 
them to produce more current 
and give longer life. 


Tuesday night means Eveready Hour—9 P. M., 
Eastern Standard Time, through the following 
stations: 


WTAM—Cleveland 
wwi-Detroit 
WGN-Chicago 
woo~-Davenport 
Minneapolia 

woco St. Paul 
EsD-St. Louts 
WwRC—Washington 


WEAE—Nevw York 
Wwyan—-Providence 
VW cDI-Boston 
Wrac—Worcester 
w7:~Philadelphia 
won-Buffalo 
WCAE—-Pittsburgh - 
wsal-Cincinnatt 


Radio Batteries 


-they last longer 
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This Hravy-Duty EVER- 
EADY LAYERBILT BATTERY. 


gives twice the service of the 


smaller Light-Duty batteries 
and greatly reduces your “B” 
battery operating cost. 


Use Eveready Layerbilts 
on any set, and get not only 
this extra service, but also— 
the greatest “BY power op- 
erating economy—the utmost 
in “B” power dependability— 
D. C. (direct current) in its 
purest form, so necessary for 
pure tone quality. There is an 


Eveready dealer nearby. 
Manufactured and guaranteed by 

NATIONAL CARBON CO., Ine. 

New York San Francisco 


Canadian National Carbon Co., Limited 
Toronto, Ontario 


~ 


All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY 
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Write for “Modern Audio Amplification’, 


a free 


You'll enjoy 
radio, simply 
Send 10 cents 


OWNING 


| auland=Lyrie=lri 


AUDIO TRANSFORMER 


If you love music, and want your radio set to reproduce tones fault- 


lessly, there is one audio transformer you can absolutely depend on—the 


famous Rauland-Lyric. 


Voices and instruments alike are amplified with amazing realness by the 
Rauland-Lyric; with faithful amplification of those ‘‘overtones’’ essential 
to full, natural reproduction. The amplification curve of the Rauland- 
Lyric illustrates its outstanding superiority ın tone purity. De t 


The Rauland-Lyric is the undisputed leader in its field. It is invariably 
chosen by set builders who want the utmost in perfect tone quality. 
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in correctly balanced relation. 


book, describing this fine unit. 


New 1927 Radio Key Book 
reading it—48 pages of interesting, ee ee facts about 


told. Also full construction details of all leading types of circuits. 
(coin or stamps) to cover postage and mailing cost. 


ALL-AMERICAN RADIO CORPORATION | 
4207 Belmont Avenue, Chicago, Illinois 


AND OPERATING STATION WENR s 266 


A new high mark in 
three-stage audio amplifiers 


‘Your receiver’s tone quality depends in large 
measure on correct audio amplification. The 
famous Rauland-Lyric Transformer may now 
be combined with two Rauland-Trios (im- 
pedance units) to form the Rauland-Lyric-Trio 

- —the highest known perfection in three-stage 
audio amplification. Rauland-Trio 1s a com- 
pact, well-made unit — containing in one 
shell — inductance, resistance, and capacity 


METERS 
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A PaAcE WITH THE EDITOR 


RapiIo experimenters and home set- 
builders need no introduction to Ken- 
neth Harkness, whose place in the 
Radio Hall of Fame was assured when 
he developed the Harkness Reflex Re- 
ceiver three years ago and the Counter- 
flex Receiver last year—both sub- 
stantial contributions to the radio art. 

$ * 

Ir 1s with particular gratification 
therefore that PopuLar Rapiro now ad- 
vises its readers that another—and the 
best—circuit developed by Mr. Hark- 
ness will be first and exclusively an- 
nounced, with complete constructural 
details, in the coming issue of this mag- 
azine—for January, 1927. 

* * 


Tue new Harkness Receiver (which 
is designated as the KH-27) is a 6-tube 
two-dial set that employs dual tuning. 

xk xk 


AN outstanding feature of the re- 

ceiver is the new form of amplification 

that it incorporates; it consists of double 

impedances that bring out both the high 

and low notes with remarkable. clarity. 
* * 

‘THE radio-frequency stages are neu- 
tralized so that the set cannot oscillate. 
x * 

Mr. Harkness, it may be observed 
in passing, has been working in radio for 
twelve years, during which time he has 
seen war service as a radio operator in 
the British Navy, did extensive work 
on the Armstrong super-regenerative 
circuit, wrote the book ‘“Radio-fre- 
quency Amplification” and for two 
years served as the technical mainstay 
of the magazine “Radio in the Home.” 
PopuLaR Rapio welcomes him to its 
long and growing list of distinguished 
contributors. 

* X 

WHEN Thomas A. Edison—who in- 
vented the incandescent light globe 
fifty years ago and who has expressed 
irritation at radio—possibly because he 
cannot also claim the parentage of the 


‘TOTAL VALUE...........000c cece 
LOUD SPEAKERS: 


Tube type— 
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light globe’s offspring, the radio vac- 
uum tube—recently burst forth into a 
broad critique of radio, he was obviously 
inspired in part by a desire to exploit 
his new type of phonograph record that 
was about to be placed on the market. 

* ok 


AnD when the Grand Old Man of 
Menlo Park claims that the public in- 
terest in radio is waning, he merely 
utters an opinion based on a hope, and 
speaks without knowledge of the facts. 

* xX 


BELOW, for example, are a few facts 
and figures concerning the increase of 
public interest in radio; they carry the 


-authority of an official report from the 


U. S. Department of Commerce, dated 
October 16, 1926:—only a few days 
following Mr. Edison’s statements. 

k * 

THE indications are that the growth 
of interest in radio during the coming 
winter, and the increase in sales of radio 
receivers and apparatus, will break all 
records. 

* * 

It is unfortunate that these figures 
were not at Mr. Edison’s disposal at the 
time he made his observations. Facts 
and figures are sometimes embarrassing 
details to reconcile with theories and 
opinions formulated without them. 

* * 

‘On October 15th the prize contest 
for answers to the question “How can 
radio broadcast programs be im- 
proved?” closed—according to schedule. 

k x 

ALL answers that bear a post mark 
dated on or before October 15th are 
eligible for the cash prizes, as an- 
nounced in the September number of 
this magazine. 

X k 

Tug wide interest in this live topic, 
as evidenced by the large number of 
entries, has evoked some novel and 
original ideas—which was, of course, 
exactly the purpose of this prize offer. 


Per Cent 


1925 1923 Increase 
$170,390,572 $54,000,470 215.5 
2,606,866 023,146 318.3 
19,162,591 5,608,330 241.7 
2,180,622 190,374 1045.4 
88,800,538 13,326,116 566.4 
3,413,993 1,571,817 117.2 
7,457,805 3,929,581 89.8 
3,531,871 1,085,171 225.5 
2,084,188 955,396 118.1 
2,971,379 1,758,723 69.0 
506,034 422,036 19.9 
23 ,934 ,658 4,687 ,400 410.6 
20,437 ,283 9,824,172 108.0 
27,978,097 12,999,623 115.2 


<a mewn < o m 


A PRELIMINARY study of the answers 
is now being made. When the best of 
the letters are selected, copies will be 
submitted to the judges for final de- 
cision. The prize-winning letter will be 
published, as soon as the winner is 
chosen, in PoputarR Rapio—probably 
in the February number. 

xk x 

THE judges of the contest are Frof. 
Alfred N. Goldsmith, Secretary of the 
Institute of Radio Engineers; Col. W. E. 
Harkness, Vice-president of the Broad- 
casting Company of America; Frank 
H. McDonald, President of the Broad- 
cast Listeners Association; Frank W. 
Elliott, President of the National As- 
sociation of Broadcasters; and the 
editors of Poputar Rapto. 

k k 

THE winners of the contest may thus 
be assured that their suggestions will be 
brought to the attention of the very 
men who are in the best position to 
make practical use of the ideas sub- 
mitted. 

x x 

Homer Croy, whose article “Wanted 
—A Radio Humorist” appears on page 
766 of this issue, is the novelist whose 
book and film “West of the Water 
Tower” made him famous practically 
overnight, and paved the way for the 
success of his latest novel “They Had to 
See Paris.” This is his fifth contribu- 
tion to PoPULAR RADIO. 

* x 

Wira the coming issue of POPULAR 
Rapio—for January—the department 
“What’s New In Radio” will be con- 
siderably expanded. 

x x 

THIS expansion has been made nec- 
essary not only by the rapid develop- 
ment of apparatus in the field of radio 
but also by the corresponding increase 
of interest on the part of experimenters 
and broadcast listeners alike in new 
types of receivers, loudspeakers, tubes, 
condensers, transformers, coils, an- 
tennas, rheostats, power-packs and other 
apparatus which constitute valuable 
contributions to the radio art and are 
increasing the efficiency of the receiving 
set. 

* æ 

READERS are invited to notify the 

Editor of the “What’s New in Radio” 


` department of any new inventions that 


are of particular interest; apparatus of 
outstanding merit, that is passed by 
the PorpuLar Rapio LABORATORY, will 
be duly recorded and, whenever pos- 
sible, pictured for the information and 
guidance of all. 


Editor, Poputar Rapio 
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Ghe Effect of Temperature on 


SIGNAL STRENGTH 


Newly-collected data on the part that hot and cold waves play in 
radio reception holds out the prospect that “radio weather” will be 
forecast as accurately as the Weather Man now predicts rain and shine. 


HE striking difference which exists 

between the good radio conditions 
of the winter months and the relatively 
poor transmission that is apt to be ex- 
perienced in the summer is a good deal 
of a mystery. 

In spite of many suggestions and some 

partial explanations, the difference in 
radio conditions between the colder 
months and the warmer ones remains 
inexplicably large. It is quite true that 
there are more atmospherics in the sum- 
mer. These annoy the listeners and in- 
terfere with the clarity of reception. 
But that is not the point. Even when 
the actual strength of the received signal 
is measured electrically, so that the dis- 
turbing effects of lightning flashes and 
other sources of atmospherics are elim- 
inated, the winter signal is found to be 
much stronger and more reliable than 
the summer one. 
_ Undoubtedly meteorological factors 
are involved in this difference. Differ- 
ences in air pressure have been invoked 
by some investigators. Others have 
blamed the greater moistness of the 
summer air. Still others lay the differ- 
ence at the door of mere temperature, 
certainly the most obvious place to lay 
it, for the outstanding difference between 
the winter and the summer is that the 
latter is the warmer. 

Over two years ago, in 1924, Dr. L. 
W. Austin, of the United States Bureau 
of Standards, noticed that the signals 


By E. E. FREE, Ph.D. 


received on the Bureau’s antenna at 
Washington from the transatlantic radio 
stations at Tuckerton and New Bruns- 
wick, New Jersey, showed an apparent 
variation with the temperature of the 
air. In particular, the winter months 
of that year were characterized by 
several distinct cold waves. These peri- 
ods of intense cold had noticeable 
effects on the received signal strength at 
Washington. Dr. Austin’s curiosity 
was aroused. After announcing the 
effect apparently detected, he began 
records which would determine, over 
a period of many months, whether the 
temperature of the air really is to be 
considered one of the effective factors. 

These observations* are now available 
over a period of more than two years. 
They show a clear relation between the 
two daily conditions, the temperature 
of the air and the strength of the re- 
ceived radio signal. The effect is an 
inverse one; when the temperature is 
high the radio transmission is low, and 
vice versa. Other factors.are evidently 
at work also, for the effects of tempera- 
ture are sometimes obscured. But that 
these effects exist, that temperature 
does alter the radio conditions in the 


*The results obtained by Dr. Austin will be pub- 
lished presently in a pa er delivered by him before 
the Institute of Radio Engineers. By Dr. Austin’s 
courtesy, PoruLar Rapio is permitted to an- 
nounce in this article some features of the results 
and of their probable meaning, together with a 
graphic representation of the results themselves 


_ as reproduced on other pages. 
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atmosphere, appears to be unmistak- 
able. 

A few moments study of Dr. Austin’s 
comparative curves will convince any- 
one of the reality of the temperature 
effect. Even during relatively cold peri- 
ods, a temporary increase of air tem- 
perature will be reflected at once in a 
diminution of radio transmission. At- 
mospheric heat is bad for radio; at- 
mospheric cold is good for it. That is 
the clear meaning of the graphs. 

The same conclusion is apparent from 
consideration of the monthly averages. 
The average signal strength during the 
month of February turns out to be more 
than twice what it is during the month 
of July. The February figure is even 
substantially larger than it should be 
according to the usual law of decrease 
of signal strength with distance. 

The distance of transmission used in 
these tests is within the range of dis- 
tance most likely to disclose, Dr. 
Austin points out, any atmospheric 
effects which may exist. It is neither 
too short nor too long. Over longer 
distances, like that across the Atlantic, 
the weather is not likely to be the same 
in all parts of the path followed by the 
waves. A cold wave at one point may 
be cancelled by a hot spell at another 
point. And for very short distances the 
effects due to the atmosphere do not 
have opportunity to show themselves. 

The distance from New Brunswick to 
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Washington is 175 miles. From Tuck- 
erton to Washington is 156 miles. Both 
of these distances lie, therefore, within 
the range between 100 miles and 200 
miles, which is probably about that 
within which the effects of alterations 
of the atmosphere would be expected to 
play their maximum role. The wave- 
length of the New Brunswick signals 
during the tests was 13,600 meters. 
That of the Tuckerton signals was 
15,900 meters. In the calculations, the 
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received strength of both stations was 
reduced to the basis of a 600-ampere 
antenna current for New Brunswick 
and of a 500-ampere antenna current for 
Tuckerton. Different days are, there- 
fore, entirely comparable. 

At first sight, it may seem that the 
differences discovered are perhaps ex- 
plainable as due to changes in ground 
conductivity, rather than to effects of 
the air temperature. Like almost all 
radio waves over moderate distances, 
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these waves from Tuckerton or New 
Brunswick probably consisted of two 
parts; the part that came through the 
atmosphere and the part that travelled 
along the ground. Either or both might 
be affected by temperature. 

That the real effects are largely in the 
upper levels of the air is indicated, how- 
ever, by Dr. Austin’s further observa- 
tion that the signal strengths in ques- 
tion are not affected materially by long- 
continued rains or droughts or by the 
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Note How Radio Follows Fluctuations in Air Temperatures 
These curves show the daily deviations from the monthly averages for both temperature and the 
strength of the radio signal, as indicated, respectively, by the broken line and the solid one. 
When the temperature moves downward from the monthly average, the radio signal usually 


increases. 


at the right-hand end of the lowest curve. 


The clearest instance on these graphs is during the week of December 25, shown 
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What the Weat 


Underwood & Underwood 


presence of snow on the ground. All 
of these conditions, especially the soak- 
ing of the ground by rain, have marked 
effects. on ground conductivity. The 
fact that they do not importantly affect 


' the radio transmission tends strongly 


to prove that over the distance and with 
the wavelengths concerned the received 
transmission is largely through the air. 

It was noted, also, that relatively 
rapid changes. of radio transmission 
occurred at the times of the well- 
marked and wide-spread falls of tem- 
perature with which we are so familiar 
in the United States and which we call 
“cold waves.” It was the effects of 
these waves, it will be remembered, 
which first drew Dr. Austin’s attention 
to the problem nearly three years ago: 
The cold of such a wave affects the at- 


95 90 


Standards at Kensington, Maryland. 


mosphere at once; indeed, it is the 
arrival of colder atmosphere from farther 
north or from higher up above the earth 
which causes the cold wave. On the 
other hand, such cold waves do not 
immediately affect the conductivity or 
other characteristics of the ground. 

It is safe to conclude, then, that the 


effects of cold or warmth on radio trans- - 


mission are effects in the atmosphere. 

The next question is that of what 
causes them. . 

Dr. Austin does not commit himself 
to any opinion about this, and, indeed, 
no final opinion is possible in the pres- 
ent state of our information. A change 
of temperature does many rather di- 
verse things to the air. It alters, for 
example, the amount of water vapor 
which the air can hold without precip- 


her Map Told the Radio Fan 
The map above shows average temperatures and air pressures (black lines) and average 


winds (arrows) for December, 1925. The United States Weather Bureau publishes these ` 
maps for every month. Below is the experimental radio receiving station of the Bureau of 
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itating some of it as rain. Warm air 


holds much water; if the air is cooled a 


part of this moisture is instantly thrown 
out of the air, usually as fog, rain or 


Another difference between warm and 
cold'air is in its density. Cold air is the 
heavier, quart for quart or cubic mile for 
cubic mile. It will sink beneath warm 
air, thus setting up more or less violent 
atmospheric circulations. It is also 
true, usually although perhaps not nec- 


‘essarily, that cold air tends to contain 


fewer dust particles than warm air. 

In its electrical properties, which are, 
of course, the ones most likely to affect 
radio matters, the cold air is apt to con- 
tain fewer electrified air atoms or “ions” 
than does warm air. This gives it a 

(Continued on page 856) 
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POPULAR RADIO 


A Radio Humorist 


WE are greatly in need at once of a number of good radio hu- 
morists, male or female. Applicants must be able to make people 


laugh without hurting anybody’s feelings. 


Steady employment, 


good salary and short hours. Don’t wait to write—apply by 


wire. 


— BROADCASTING DIVISION 
Any RADIO CORPORATION 


By HOMER CROY 


HIS is the story of a firm which had 
a Bright Idea. 

It was a big firm with big money and, 
it liked to think, with big ideas. It had 
been watching other concerns going on 
the air and getting a lot of indirect ad- 
vertising by putting over something in 
the radio line, and so it decided to do a 
little of the indirect stuff itself. 

But instead of going in for music and 
a classical program, it decided to put on 
“something different.” 

“Why not give ’em something fun- 
ny?” said the president. ‘People like 
to laugh.” 

It sounded good—just awfully good. 

“We'll get the best comedian on 
Broadway, play him up and put over 
some thing that’ll make ’em talk,” said 
that up-and-coming man. 

So they got a comedian who, in the 
pure English of Broadway, was a wow. 
So big was he that his name out in front 
could fill a house and when he went. on 
tour they had to turn ’em away. And 
so popular was he that he was always 
being impersonated; and the newspapers 
constantly quoted his wisecracks. 

The time came with the great come- 
dian out in front of the microphone and 
the bright business men with ideas 


settled back in their luxurious chairs at 
home, prepared for a good old-fash- 
ioned stomach laugh. 

The comedian pulled his opener; it 
was pretty poor, but the business men 
smiled and waited for the fun to grow 
hot and heavy. 

But it didn’t. Instead, it seemed 
more like what the boys are finding at 
the North Pole. 

The comedian pulled more of what 
he thought were sure-fires and went 
through his bag of tricks and a great 
sadness settled upon the faces of the 
waters. And also upon the faces of the 
bright business men, and now and then 
they had sharp shooting pains in the 
region of the pocket-book. They 
themselves had gone to the theatre and 
laughed and pounded their neighbors 
on the back and had pulled at their 
own suffocating collars, but now their 
collars were plenty loose. 

Why was their comedian a riot in the 
theatre and a funeral on the air? They 
couldn’t understand it. 

At last, the comedian finished and 
was led away from the vibrating plate, 
and the agony was over and the bright 
business men had only to think of the 
fat check, outward bound. 


The bright business men had made 
the discovery that what is funny on the 
stage is not necessarily funny on the 
air. 

The reason that the great comedian 
so much resembled Sidney Carton on 
the scaffold was that he was the kind 
known on Broadway as a “prop” 
comedian. That is, his pockets were 
filled with strange devices and much of 
his humor consisted in pulling out these 
various articles and in talking about 
them, or trying them on, and also in 
wearing strange clothes. It wasn’t 
legitimate humor; it was eye humor— 
and Mike has no eye. He is all ears 
and if the humor isn’t ear humor, why 
then it is a total loss. 

And that explains why radio humor is 
so hard to get. 

In all other lines of entertainment we 
have great comedians and humorists, 
people who are known far and wide for 
their ability to create laughs—actors, 
humorous writers, comic artists, and 
so on—but as yet there is no great radio 
humorist. He will have to be de- 
veloped—and it is a good field to get 
into by any one who has the ability to 
tease a laugh out of the immutable 
microphone. 
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Many. a famous comedian from the 
stage has stepped in front of the micro- 
phone with the world ready to applaud 
—and then had to back away, a Hamlet 
in modern clothes. And because a 
person is funny in some other line 
doesn’t mean that he will be a success 
over the radio. Charley Chaplin, the 
world’s greatest comedian, is, when he 
goes on the air, pretty—but ’twere 
kinder not to dwell on it. And Harry 
Lauder, who has made the world 
laugh, is not a success when his wig 
and his crooked stick are taken away 
from him and he finds himself alone in 
the sound-proof room. One reason, is 


` that his accent is so thick and his rrr’s 
- so burry that they get all mixed up in 


the machinery and the people can’t 


make head or tail of them. 


Another reason, is that only a lim- 
ited number of people in the United 
States know enough of the Scotch 
dialect to understand the stories. Radio 
has to pick something that everybody 
high and low, east and west, can under- 
stand, and what chance has a Swede 
in Minnesota to understand a Scotch 
story? “Hoot, mon, ninna a nickel,” 
Scotch goes fine on Broadway (I refer 
of course, to the dialect), and also it 
goes well and is understood in the 
larger cities, but at the cross roads it is 
a bunch of lilies. 

Up to the present time the only 
general humor that has been successful, 
when given the freedom of the air, is 
singing humor. It is understood by all, 
it is in verse and it has the added pull 
of music. One does not have to catch 
all of it to understand it. 

The opposite is true in a humorous 
story. One has to listen closely, to get 
every word, or the point will be lost— 
and there are fewer sadder things in the 
world, m’lord, than a joke without a 
point. People like to use the radio to 
help entertain their friends; they like to 
turn it on and to chat away while the 
music lends a pleasant, stimulating 


- background. This they can’t do when 


it is a humorous story. They have to 
take it as it comes, or not at all. 

At first, it was thought that the fail- 
ure in radio humor was due to the poor 
choice of comedians, and so the powers 


behind the broadcasting stations de- 


cided to get vaudeville comedians. 
They had, so the radio people thought, 
the ability to make people laugh; they 
had eliminated the poor lines until their 
pattern was almost sure fire, and so the 
vaudeville comedians were brought be- 
fore the microphones and hope was in 
every heart. But when the comedians 
were heard without the glamour of the 
footlights and without the oddity of 
their clothes to add to their effect, they 
fell as flat as flypaper. Their chatter, 
divested of the surroundings and the 
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Posed by Raymond Hitchcock 


funny make-up, was not wanted by the 
radio audiences. 

And here, it is interesting to note 
that the English vaudeville comedians 
—‘‘variety artists,” they call themselves 
—are more successful when transferred 
to the radio than are-ours. The reason 
is this. In England“they have what is 
known as the “réd nose” comedian; 
that is, when he comes on his only make- 
up is his red nose;.he has to depend for 
his. laughs on lines—not on his gro- 
tesqueries. ` He has worked over these 
lines, he has polished them and re- 
vised and tested them until they are 


all white meat, ard:so when he goes - 


before the microphone . he .has more 
nearly what the radio dudittice wants 
than has the comedian who expects a 
funny hat and a mother-in-law joke to 
get him by. 

One reason why humor over the 
radio is so flat is that it lacks spontane- 
ity. = 


A vaudeville actor works with the. 
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house lights on so that he can study 
the faces of the audience and tell ex- 
actly how the audience is responding 
to his jests, and he gets his inspiration 
in turn from the audience. But-in,the 
broadcasting studio, when the actor 
steps in front of the trembling tym- 
panum, inspiration has flown out the 
window; his “audience reaction” is 
gone and he might just as well be holler- 
ing down a rain barrel. 
Another reason for the poor quality 
of the humor which comes over the 
radio is the number of restrictions put 
upor-it: Radio humor must not offend 
anybody—any race, any religion, any 
class of people—and it must be so 
simple that it can be understood by 
all. Great numbers of radio listeners 
are children, or people in their ’teens 
and the humor must be of such a nature 
as to appeal to them. Sophisticated or 
subtle humor would go over their heads. 
As a result a joke that will appeal to 
young and old, to the intelligent and 
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to the simple-minded and which has a 
point that will not be at the expense of 
any class or .race of people is almost 
impossible to get. If the radio did not 
have such a wide audience it would be 
much easier to find humor for it. 

Recently a patter comedian was put 
on at a studio not a hundred miles from 
New York and, after singing a comic 
song or two, began to tell funny stories 
about plumbers. The stories were fairly 
funny and the studio was well pleased, 
but the next day there was a vigorous 
protest from the secretary of a plumbers’ 
union and also letters from a number of 
plumbers and their families protesting 
against the great injustice that had 
been done them. . 

Funny stories are not a success over 
the radio; that is, the average funny 
story is not. At first, the powers be- 
hind the radio thought that it would 
be a splendid idea to hook up the radio 
on some after-dinner speakers and let 
‘the people at home have a hearty 
laugh. And the microphone was trotted 
out and set up before the speakers’ 
table, but if anybody at home laughed 
no record was ever found of it. After- 
dinner stories don’t go over the radio. 
In fact, the ordinary, everyday funny 
story doesn’t go at all. There are a 
number of reasons for it. In the first 
place, a good many after-dinner stories 
are off color, or their humorous kick 
depend on a double meaning. The 
radio can’t take these into the home. 
A risque story may sound just awfully 
funny at a college fraternity dinner— 
especially if there has been a little wee 
doch and dorris—but when that story 
is turned loose in the privacy of a 
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home, before the wife and children and 
maybe grandma knitting in the corner 
(that is, if grandma knits any more) 
why, then it is a horse of a different 
color. 

The joke that goes out over the radio 
must, above all other things, be clean 
and wholesome. The club smoker and 
after-dinner variety of a joke is a total 


loss. 


The radio stations are not in favor of 
Jewish stories, funny as they may be, 
for the reason that many Jews are sensi- 
tive about them and write in complain- 
ing letters. The Scotch story goes 
much better than the Jew joke, but it 
is not a success away from the large 
cities where the Scotch dialect is better 
understood than in the small towns 
where they think all Scotchmen look 
like Harry Lauder, for it must be re- 
membered that anything that goes out 
over the radio must have a universal 
appeal. It can’t be aimed at just one 
class of people. 

As a whole, a dialect story has hard 
sledding, but there is one dialect story 
that is almost sure fire—the negro story. 
None of the larger stations have a ban 
against it. One reason that the negro 
story goes over so well is that it doesn’t 
hurt anybody’s feelings. The negroes 
themselves are not sensitive about a 
negro story, as it usually deals with 
the race gently—it has no mean, biting 
spirit behind it. Another reason is that 


the negro dialect is a slow, musical, 


easily-understood dialect. It has what 
is known as “microphone quality,” and 
also practically everybody in the 
United States knows the negro dialect. 
The same words transposed into Scotch 


“EYE HUMOR” MUST BE SUPPLEMENTED WITH 
“EAR HUMOR” 
No matter how funny comedians whose fun depends upon make-up 
and props may be their humor is lost upon a radio audience unless 
the sounds that they make are in themselves funny. These “Radio 
Aces” (Macy and Scott) for example, must get over with their unseen 
audiences without the aid of the props that are drawn in this picture. 
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would not be understood so well, and 
as a result many in the radio audience 
would muff the story. 

One reason that radio humor usually 
is such a total loss is that it lacks spon- 
taneity, and this is due to the fact that 
the actor has nothing to bring out his 
best. He recites his pattern without 
knowing whether it is going over or not 
and trusts to luck. If the element of 
spontaneity could be injected into it 
then the quality of the humor would be 
much higher. The funniest thing that 
has ever been sent over the radio was 
the result of this unexpected quality of 
spontaneity. 

Graham McNamee and Major White 
had been sent out to report a football 
game in Philadelphia, and, as is know, 
these two are friendly rivals. The 
learned gentlemen took their places on 
the sidelines with their headpieces on, 
and all was set for the game. It had 
been raining and Major White was 
sitting under an awning, laughing and 
smiling and at peace with the world. 
McNamee, a few yards away, was wait- 
ing, ready to begin his announcing; in 
fact, he had started and was now filling 
in time until the game really began. 
And then unexpectedly something hap- 
pened. Water had accumulated in the 
awning directly over White’s head, and 
the canvas had sunk lower and lower 
under the great weight without that 
talented announcer noticing that any- 
thing was wrong with the world. Sud- 
denly there was the cruel sound of rip- 
ping, a heavy gurgle of eager water and 
then a little Johnstown flood descended 
upon that famous hero. McNamee 
happened to be looking at him at the 
time and saw the great astonishment 
which came over Major White’s face, 
and also what spread over his clothes, 
and Major White’s frantic efforts to 
disentangle himself from the lines and 
the clinging canvas. McNamee began 
telling exactly what was happening— 
describing what he saw and he laughed 
so heartily at what he saw and at the 
strange contortions that the otherwise 
dignified Major White was going 


- 
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through that the people on the receiving ; 


line began to laugh too. The deserip- 


t 
{ 


tion and the merriment kept up for some ' 


five minutes, McNamee all the time — 
In all, it was the | 


laughing heartily. 


most spontaneous and humorous epi- : 


sode ever transmitted over the radio. 
And much of its effect was due to the 
hearty laughter on the part of the 
announcer, 

What he saw and heard was funny 
to him and he succeeded in making it 
funny to his audience. 

A professional humorist who has the 
ability to give a turn this feeling of 
freshness and spontaneity is Will Rogers. 

(Continued on page 804) 
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ONE OF THE CENTRAL STATIONS IN THE RADIO NET 
The radio “shack” and antennas of amateur station 2SC, which is operated by the U. S. 


Signal Corps at the headquarters of the Second Corps Area, Governors Island, N. Y. 
Three antennas may be seen; the vertical transmitting aerial, the inverted “L”, used for 


HE transmitting amateurs’ para- 
- dise, the short-wave territory of 
the ether, has not escaped the eagle eye 


of the military authorities. Indeed, the 


sympathetic support of the representa- 
tives of the army has always been a bul- 
wark of defence when the amateurs’ 
rights to the ether have been assailed. 

The amateurs’ part in the war is an 
old story, but the army’s participation 
in amateur radio is comparatively new. 
Plans have been in the process of prep- 
aration for several years but now we 
have more than plans; we have army 
stations that have been specially de- 
signed and constructed for communi- 
cation with amateur stations. 


reception, and the outside loop. 


Three communication networks are 
provided for in the War Department’s 
scheme of affiliation of the amateur with 
the Signal Corps. The first of these is 
known as the Corps Area Network. 

A headquarters station is located in 
each Army Corps Area which acts as 
liaison agent for the army. This station 


supervises and maintains communica- 


tion with the amateurs co-operating 
with the Signal Corps. A certificate of 
appointment is issued to all amateurs 
who volunteer and have been recom- 
mended for an assignment. A net con- 
trol station, consisting of a principal 
and alternate is selected for each reserve 
division and each Governor’s net to con- 


trol and supervise all traffic to and from 
their respective subsidiary stations. 

A second network, known as the 
Division Radio Net, links the Corps 
Headquarters Stations with- brigade, 
regimental and reserve umts within 
each Corps Area. . E 
- Finally there is the Governor’s Radio 
Net which places him in touch with each 
unit-of the National Guard in his State. 

Aunitin this system which is conspicu- 
ous for its efficiency and for the charac- 
ter of its equipment is that installed at 
the headquarters of the Second Corps 
Area, Governors Island, N. Y., and 
operated by the personnel of the Fourth 

(Continued on page 832) 
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COIL 1 
In this single-layer solenoid coil the turns 
are spaced and automatically wound on a 
cellulose cylinder, 


COIL 3 
An entirely self-supporting lattice-work coil 
that has no dielectric except the silk insula- 
tion on the wire. 


COIL 2 
This coil is wound of tnsulated wire in a 
lattice-work form; it will be noted that it is 
entirely self-supporting. 


HOW CIRCUIT RESISTANCE AFFECTS 


ELECTIVIT 


Practical: pointers about coil resistances in the radio-frequency 
circuit for the experimenter who is planning a receiver that 


will give the maximum of selectivity—and at the same time a 


HENEVER radio experimenters 

get together it is a pretty sure bet 
that the talk will turn sooner or later to 
the subject of coils and radio-frequency 
resistance. And it is nearly as certain 
that the usual conclusion will be reached, 
that if we could make a perfect coil and 
condenser we could make receivers that 
would tune with perfect selectivity. 

But the trouble with this whole con- 
clusion is the fact no one has had much 
to say about quality of reception. For 
even if we could make a receiver that 
was perfectly selective in this way (and 
it must be remembered that selectivity 
is not wholly dependent upon coil and 
condenser resistance), we would be apt 
to spoil the quality of reception at the 
same time. For some of the better coils 
already have about as low a resistance 
as is consistent with good quality. 

The lowest-loss coil, as nearly every 
one knows, is the single-layer solenoid 
in which the winding is spaced approxi- 

“mately one-half of the diameter of the 
wire. 

The best way to find out how a radio 
receiver operates is to gain an exact 
understanding of the phenomena that 
take place in the fundamental circuits. 
In this case we shall take under con- 
sideration a circuit that is fundamental 
in all radio sets, a coil connected in 
parallel with a variable condenser. 


good tone quality. 
By GLENN H. BROWNING 


This circuit is shown below in Figure6. 

Let us suppose that the coil, L, is a 
large coil or loop with the waves from a 
broadcasting station sweeping past it. 
These waves carry with them, or rather 
are made up of, what we call an electro- 
static and an electro-magnetic field. 
The electro-magnetic field passing the 
loop sets up a small electro-motive force 
in every turn of wire. This creates a 
difference of electric pressure between 
the ends of the winding. 

This electric pressure charges the 
parallel condenser which, when charged, 
tends to discharge and send a current 
back through the loop. If the broad- 
caster is transmitting at a wavelength 
of 300 meters (a frequency of one mil- 
lion cycles), the magnetic field passing 
by the loop reverses a million times a 
second; this means that the electric 
pressure or electro-motive force at the 
terminals of the loop also reverses at the 


same rate. Thus, the condenser is 
charged first in one direction and then. 


in the other direction. 

If this condenser is adjusted to 
resonance, & large current is built up 
in the coil and condenser circuit, and a 
difference of potential is established 
across the terminal of C which is 100 to 
300 times the difference of potential 
that is impressed on the loop by the 
broadcasting station when the condenser 


is not adjusted to its resonance value. / 
Thus, we may say that a coil and con- 


‘denser have the same property in the 


electrical world that a spring with a 
weight attached has in the mechanical 
field. The weight is analagous to the 
coil while the spring represents the con- 
denser. Now, suspend the weight on the 
end of the spring so that it will be free to 
bob up and down and tap the weight at 
regular intervals. 

This tapping corresponds to the elec- 
trical impulse that is given the coil by 
the broadcasting station. Then, sup-- 
pose, that you adjust the length or 
stiffness of the spring until the regular 
tapping occurs every time the weight 
starts its upward swing. This is me- 
chanical resonance which comes at the 
point where a regular impulse of definite 
strength builds up the most motion in 
the weight and spring system. The 
motion built up, at resonance, cor- 
responds to the current built up in the 
coil, and condenser system, at res- 
onance. 

It will be noticed in the above experi- 
ment that the regular tapping on the 
weight builds up very little motion, if 
the spring is not adjusted to the correct 
value. 

In the same manner, a broadcasting 
station builds up little current in the 
electrical system unless the condenser 
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HOW N VARIES WITH THE WAVELENGTH 


FIGURE 1: This curve-chart shows the variation of N (as explained by Mr. Browning) with 

the wavelength of six different kinds of coils that are illustrated through the article. Notice 

that N for Coil 5, which is a bunched wound coil, is higher than over any of the others; this 
indicates that this coil is not a. good coil to use. 
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THE RESONANT VOLTAGES OVER A SHORT WAVELENGTH BAND 


FiGureE 2: This chart indicates the increase in voltages at resonance over coils having varying 
values of N. Notice that Coil 4 with a value of N of .0001 has more than three times the 
voltage resistance of Coil 1 with an N of .01. 
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RESISTANCE PLOTTED AGAINST WAVELENGTH 


Ficure 3: This chart shows the resistance values of the coils under consideration at various 
radio frequencies; notice that Coils 1 and 6 have approximately the same resistance values. 


is adjusted to resonance. Broadcasting 
stations on different wavelengths have 
different periods of electrical vibration 
which require, as we all know, different 
condenser settings to resonate the signal 
and make it audible. It is a fortunate 
thing for us that a coil and condenser 
have the property of selecting different 
stations at will for otherwise all stations 
within range would give a bedlam of 
sound in the loudspeaker. 

The question naturally arises, why is 
one coil and condenser more selective 
than another? 

The answer lies partly in the amount 
of resistance that is present in these two 
pieces of apparatus, for that is what 
damps the oscillations. Would our 
weight spring system build up a greater 
amount of motion if the weight were 
suspended in air or if it were immersed 
in alcohol? The answer is that the 
alcohol would naturally retard motion 
more than air. 

The spring immersed in alcohol cor- 
responds to a coil and condenser that 
have great amounts of resistance in 
them. 

Let us consider the circuit, shown in 
Figure 6, a little more in detail. 

Assume that a voltage is set up in the 


coil, L, either from an oscillator or from 
a broadcast station. Call this voltage 
E. There is always a resistance in the 
coil and condenser which we will repre- 
sent by R. Now let us calculate the 
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amount of voltage, E, that is set up 
across the condenser and let us see 
what can be done to make it as large as 
possible for the strength of the signals 
(Continued on page 828) 
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N PLOTTED AGAINST WAVELENGTH 


Ficure 4: This curve gives the general figures for the value N at various 
frequencies that include the wavelength band used for amateur broad- 
casting and commercial transmission and receplion. 
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HOW A PIEZO CRYSTAL IS CUT 
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Fiaure 1: The piezo plate is cut out of a section of quartz crystals; it will oscillate only if 
at is cul in the correct plane and contains no flaws. If the plate is cut roughly it ts ground 
- down smoothly to the correct thickness for the frequency to which it is to be used. 


The Salt on the Tail of the 
Broadcast Frequency 


How the tiny piezo crystal is serving the interests of the broad- 
cast listener by checking the wavelengths of stations and preventing 
interference between transmitters.* 


OST broadcast listeners are all 

too familiar with the shrill heter- 
odyne whistle that often comes unin- 
vited into their loudspeakers; and a 
good many of them know that this 
annoying whistle is due to interference 
between the carrier waves of broad- 
casting stations that have strayed too 
far off their assigned frequencies. 

Few fans, however, realize that this 
source of interference, at least, could be 
eliminated forever if all broadcasting 
stations could be persuaded to add to 
their equipment a tiny piece of appar- 


*Published by permission of the Director of the 
National Bureau of Standards of the U. S. Depart- 
ment of Commerce. 


By MORRIS S. STROCK 


atus known as a ‘ vee crystal oscil- 
lator.” 

This mirets apparatus has the 
useful quality of maintaining certain 
predetermined frequencies for an almost 
unlimited time. If it is constructed so 
that one of its frequencies corresponds 
to the assigned frequency of a broad- 


‘casting station and is operated in con- 


junction with its transmitter, the sta- 
tion can never stray far off that fre- 
quency. 

There are two ways in which the piezo 
oscillator may be used to keep the fre- 
quency of a broadcasting station at a 
constant value. It may be included in 
the transmitting circuit, or it may be 


used as a separate piece of equipment. 

For some time past the Bureau of 
Standards’ has experimented with the 
latter method of frequency control; 
and this article describes the apparatus 
and methods that were used to secure 
the desired result. 

The term “piezo” is a Greek word 
meaning “press.”’ ‘‘Piezo electricity” is . 
produced by pressure upon certain crys- 
tals, notably Rochelle salts, sugar and | 
quartz, a fact that was discovered about 
forty years ago by the Curie brothers. 

Later it was found that a reversed 
effect could be secured. This was ob- 
tained through the action of an electric 


field upon a quartz plate cut from a 
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natural quartz crystal. The electric 

field was supplied by two meial plates 

connected in .an electron tube radio- 

frequency generating apparatus. 
When a quartz plate was placed be- 


tween. the two metal plates, it was 


found that it could be made to control 
or maintain a fixed. value of frequency in 
the generating apparatus. Because of 
its physical ‘characteristics, quartz was 
found to be more satisfactory for this 
purpose than other crystalline sub- 


stances. 


Thus the term ‘ ‘orystal, ” as applied 
to the piezo oscillator, is a rather incor- . 
rect expression for denoting this piece of - 


apparatus. The quartz crystals, in 
their natural state, are very much 
larger than the plates which are cut 


from them. An idea of their size may be - 


gained from Figure 1, by referring to the 


centimeter scale at the left. 
The plates that are used in piezo oscil- 


lators are even smaller than this, as may | 


be seen from Figure 2. “Piezo” ae a 
much better term than “crystal,” 
the word itself suggests the action of the 
quartz plate and as the plate is only a 
part of the crystal. The terms eee 
controlled” and “crystal checked”, 
applied to transmitting eens 
equipped with one of the two forms of 
piezo apparatus previously mentioned, 
may therefore be somewhat misleading. 
It is better to say “piezo controlled” 
and “piezo checked.” 

When it has been properly cut from 
the crystal, the quartz plate generally 


gives three natural frequencies which 


. It is in this that the value of the quartz © 
plate in maintaining a frequency stand- - 


pe 


are fixed by certain dimensions of the 
plate. Even a disc-shaped quartz piate . 


gives these three frequencies. 

As quartz is a durable and permanent 
material, the frequencies which it gives 
are equally permanent and constant. 
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Bureau of Sta ndards 


Figure 4 shows a schematic wiring 


diagram of the piezo oscillator as used 
by the Bureau of Standards; Figure 2 


shows a completed piezo oscillator that ` 


was built according’ to. specifications 
prepared by the Bureau.* 

In the illustration it is shown ready 
for operation except that the “A” and 
“B” batteries are not connected. The 
holder containing the quartz plate is 
shown attached to the right edge of the 


cabinet, and an interior view of a plate 


holder of exactly similar construction is 
shown at the lower-_left corner of the 
cabinet. The same oscillator, in oper- 
ation, is shown in Figure 3 


The Technical Details of the 
Tests of the Piezo Oscillator 


Arrangements ‘were made with two 


‘ of the Washington broadcasting sta- 
tions, WRC and WCAP, whereby the 


piezo oscillator, shown in Figure 2, 
could be tested in the operating rooms 
of. these.stations in order to determine 
its possibilities.¢ For these tests, the 
quartz plate was first ground so that the 
sixth harmonic of one of its funda- 
mental frequencies was 0.3 kilocyclet 
(300 cycles) higher than the assigned 
frequency of the broadéasting station; 
next, the plate. was ground so that 
another of the.fundamental frequencies 


was equal to the assigned frequency of 


the broadcasting station. :. 
The method- of performing the tests 


-was to place the piezo oscillator near the 
: transmitting set in'the operating room a 


of the station and listening for the beat 
note heard in the phones, which was 


produced by the interaction of the: 


*These speci cations: are known as Letter Cir- 
cular 186, and may ‘be obtained by request from the 
Bureau of Standards bj anyone actually requiring 
them for constructing the device. 

tAcknowledgment is due to the operating staff 
of stations WRC and: WCAP for their cooperation 
in arranging these tests. 


tHereafter written ‘‘ke.””- 4, 


A SET-UP FOR CALIBRATION 


\Fiaure 2: This standard wavemeter is crystal controlled; the crystals 

are mounted in the small rectangular blocks, one of which leans up 

against the end of the wavemeter and the other is connected to two bind- 
ing posts in the wavemeter circuit. 


cycles). 
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utilized erence of the piezo oscillator 
and the frequency of the transmitting 
set. 

The reason that a harmonic from the 
quartz plate was used was to find out 
whether there would be less trouble from 
a possible blanketing effect from the 
transmitting set than when a funda- 
mental frequency of the quartz plate 
were utilized. Of course there was no 
specific reason for grinding the plate 


so as to utilize the 6th harmonic rather. 
_than making (for example) the 4th or 


5th harmonic equal 640.3 ke. This 
harmonic frequency was made slightly 
greater than 640 ke so that the trans- 
mitting circuit could be adjusted to 
exactly 640 ke by the pitch of the beat 
produced in the phones of the piezo 
oscillator instead of utilizing zero beat 
as in the second test. This principle 
could, of course, have been applied 
instead to a fundamental frequency of 
the quartz plate; it had nothing to do 
with the fact that a harmonic was 
utilized. 

Figure 3, shows the piezo oscillator 
outfit during one of the tests in station 
WRC at Washington. The box at the 
right contains “A” and “B” batteries 
for the piezo oscillator. 


Imagine that the transmitting set is . 


to be adjusted by listening to the beat 
produced by the 6th harmonic of the 


. quartz plate interacting with the fre- 


quency of the transmitting set. The 
observer wearing the head phones hears 
a beat note with a pitch equal to the 
difference between the frequency of the 
transmitting circuit and the oscillator. 


‘He now varies the frequency of the 


transmitting set by rotating a knob on 


the control board. This adjustment is - 


continued until zero beat is obtained. 

The transmitting set is thus adjusted 
to 640.3 ke (the 6th harmonic of the 
utilized frequency of the piezo oscilla- 
tor). The knob is now rotated a little 
further in a direction such that the fre- 
quency of the transmitting set is slightly 
decreased, this adjustment being con- 


tinued until the pitch of the beat notein ` 


the phones is estimated to be 0.3 ke (300 
Thus the frequency of the 
transmitting set is brought close to the 
assigned frequency of 640 ke. 

In this test the apparatus was placed 
about six feet from the control board; 
and the beat note heard in the phones, 
while not loud, was of sufficient inten- 
sity to be readily heard through the 
other noises in the operating room. This 
test proved very successful; the observer 
had no difficulty in noting slight changes 
in the frequency of the transmitting set. 
Without making a comparison with an 
audio-frequency note of 300 cycles, it 
was of course necessary to estimate 
when the resulting beat note was of that 
frequency. 


In this an error of even 0.2 
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ADJUSTING A TRANSMITTER BY T 


FIGURE 3: The station may be set at its correct frequency by adjusting the wavelength so that 
the beat note obtained between its frequency and the frequency of a crystal-controlled oscil- 


lator is of a certain fixed audio-frequency value. 


This is a simple way to check the fre- 


quency of any transmitter no matter how powerful it may be. 


ke (200 cycles) is unimportant as this 
is a difference of only 0.2 ke or 0.03 
percent from the assigned frequency of 
the broadcasting station. Tests at 
WCAP met with similar results. 

The quartz plate was reground so that 
it gave a fundamental frequency of 
exactly 640 ke, and tests similar to 


those just described were repeated. Re- 
ferring again to Figure 4, assume that 
the observer is once more adjusting the 
transmitting circuit to the piezo oscilla- 
tor. In this case the proper adjustment 


is obtained at zero beat in the phones of 


the piezo oscillator. Barring inter- 
ference from extraneous noise in the 


operating room, the transmitting cir- 
cuit can, by this method, be adjusted 
very easily to within 0.1 ke of the piezo 
oscillator frequency; in fact, if the head 
phones would respond to a sufficiently 
low frequency this adjustment could be 
made to an accuracy of about 16 cycles, 
(Continued on page 807) 
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The Grimes ‘‘Inverse Duplex” Receiver 
This receiver, has an efficient inversed reflex system, an output filter and a logical volume 


control. 


The circuit gives good volume with a fine quality of reproduction; selectivity is 


/ obtained by means of two extremely sharp stages of radio-frequency amplification. 


=- Popular Radio Circuits 


INSTALLMENT NO. 5 


Tuer Parts THAT ARE RECOMMENDED FOR USE IN THIS RECEIVER ARE— 


RFT1, RFT2 and RFT3—Lind R F coils; 


RFC—Grimes radio-frequency choke; 


AFT1—Samson audio-frequency trans- 
former, ratio 2 to 1; 
AVT2—Samson audio-frequency trans- 


former, ratio 6 to 1; 

AFC—Samson audio output choke; 

VCl1, VC2 and VC3—Lind variable air 
condenser, .0005 mfd.; 

VT1, VT2, VT8, VT4 and VT5—Ben- 
jamin sockets; 


op 


Cl and C3—Sangamo mica condenser, 
.00025 mfd.; i 

C2, C4 and C5—Sangamo mica condenser, 
.001 mfd.; 

C6—Dubilier mica condenser, 1. mfd.; 

C7—DeJur mica condenser .1 mfd.; 

GL—Lynch metallized resistor, 2 meg.; 

GC—Dubilier mica condenser, .00025 
mfd. provided with grid-leak clips; 

J—binding posts for the loudspeaker tips; 

Ri—trheostat, 6 ohms; 


a eae (ee 


ite ieee 
A GY GB 90-/95 V 


R2—Centralab potentiometer, 
250,000 ohms; 

R3—DeJur resistor, 1 meg.; 

R4—DeJur resistor, 24,000 ohms; 

Grimes metal panel 

Grimes metal instrument base; 

Grimes shields; 

Grimes crackled finish cabinet; 

2 vernier dials; 

Composition binding post strips; 

4 Eby binding posts. 
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The ‘‘Infradyne” Receiver 


This set has as a novel feature a new intermediate amplifier operating on short waves in 
conjunction with an oscillator intended to obtain a frequency of this order by heterodyning 
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Distance reception with this circuit 


is readily attainable and when coupled with high-grade transformers, the quality of 


reproduction should be excellent. 


In the intermediate amplifier and the oscillator, UX-199 


type’ tubes are used; the last tube is a UX-112, while the others are of the UX-201-a type. 
This receiver gives the best results with a fifty-foot antenna. r 


THE PARTS THAT ARE RECOMMENDED FOR UsE IN THIS RECEIVER ARE— 


RFT1, RFT2 and RFT3—Thorola No. 33 
doughnut radio-frequency coils; 

IFA—Remler Infradyne (intermediate) 
amplifier; 

L1, L2 and L3—Oscillator coils (each coil 
wound with No. 24 DSC wire, 8, 14 and 
14 turns respectively); 

AFT1—AmerTran DeLuxe first stage 
transformer; 

AFT2—AmerTran DeLuxe second stage 
transformer; 

VT1, VT2, VT3, VT4, VT8, VT9 and 
VT10—Benjamin sockets; 

Ci—Electrad mica condenser, .0001 or 
.00025 mfd.; 
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C2 and C3—Dubilier mica bypass con- 
densers, 1 mfd.; 
.0005 


C4—Sangamo mica 
mfd.; 
VC1, VC2 and VC3—Continental triple 
vernier air condenser; 
VC4—Remler air condenser, .00035 mfd.; 
GCl1—Sangamo mica condenser, .00025 


condenser, 


GC2—Sangamo mica condenser, .0005 
mfd., with grid-leak clips; 

GL1—Lynch resistor, 1 meg.; 

GL2—Lynch resistor, 2 meg.; 

R1—U. S. L. rheostat, 10 ohms; 

R2—U.S.L. rheostat, 30 ohms; 


00000 


| 


R3—General Radio rheostat, No. 301, 30 


ohms; , 
R4—Amperite, 6V-199 type; 
R5 and R6—Amperite, 1-A type; 
R7—Amperite, 112 type; 
S—Yaxley filament switch; 
V—Jewel No. 135 voltmeter, zero to 5 
‘volts; 
J1—Electrad closed-circuit jack; 
J2—Electrad open-circuit jack; 
B—hardwood baseboard, 10 inches by 
34 inches by 34-inch; i 
P—composition panel,- 7 inches by 30 
inches by:3/16-inch; 7 
9 Eby binding posts. 
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the amateurs. 


ether” is revealed. 


POPULAR RADIO: 


Every broadcast listener is familiar with the a ‘whistlings”?” that he picks 
up among the wavelengths below 200 meters; they are the code communications of 
To the fan who can read them a new and fascinating ‘“‘world of 


DO NOT STUDY THE CODE BY VISUALIZING DOTS AND DASHES—BUT 


BY LISTENING TO “DITS? AND “DAHS” 


If no neighborly operator is available, the beginner can get good practice in reading code 
by means of the ommigraph, which transmits interchangeable messages at adjustable speeds. 
Incidentally, this machine +s employed by the Radio Inspectors for testing the abilities of 


applicants for licenses. 


It You Want to Read the Code— 


ADIO broadcasting commanded 

the public attention to a far greater 
extent than had any previous scientific 
discovery, when the “radio craze” ar- 
rived in 1922. 

The natural consequence followed; 
hundreds, then thousands and finally 
millions of enthusiasts took up the new 
offering and introduced it into their 
homes. Technical development natu- 
rally kept pace, and, with such an over- 
whelming interest,- broadcasting de- 
veloped at an astounding rate. 

Two classes of radio broadcast en- 
thusiasts developed; first the experi- 
mental class who derived their greatest 
enjoyment from trying every hook-up 
available and finally devising intricate 


By HOWARD $S. PYLE 


arrangements of their own; and second 
the class who were content to purchase 
a good set and exert their efforts to an 
endeavor to compile a long list of distant 
stations which they had heard. 

Both classes of radio fans are now 
found to be searching for new fields to 
conquer. Witness any average man at 
the dial of his receiver of an evening, 
after an hour or so of logging distant 
stations and listening to @ ‘few. numbers 
of their offerings; his hands are‘restless 
and as they wander over the dials; it is 
with rather an aimless purpose—just a 
hope that he may run across something 
a bit out of the ordinary. 

Sometimes he will run into something 
that may stir his curiosity keenly. 


Far down at the low end—two hun- 
dred meters and under, he will pick up 
a myriad of tiny whistlings exactly like 
those which he has come to know as the 
“carrier wave” of a broadcast: station. 
This newer whistle, though, is broken up 
into alternate short and long sounds 
variously intermingled. The tones are 
varied—from almost one extreme of the 
musical scale to the other and he knows 
them from experience, as the dots and 
dashes of the Continental radio-tele- 
graph code. 

Similarly, at the upper extreme of his 
dial will he cross a similar series of dots 
and dashes, probably of greater strength 
and of more varied tone though more 


closely confined to an audible note of 
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about five hundred cycles. Broader 
tuning in a number of these waves will 
mark the wave as that emanating from 
a damped-wave transmitter, more famil- 
iarly known to him as a “spark 
set?” and long the subject of much 
vehement protest from the great broad- 
cast listening public, for the inter- 
ference of which it. has been guilty 
these five years gone. Fortunately, 
progress in receiver design and agita- 
tion leading to the almost forced aban- 
donment of spark transmitters has less- 
ened this evil, thonen numbers of them 
still exist. 

The average fan, has as yet, but little 
interest in the transmitting equipment 
itself—but he is captivated by a curi- 
osity as to just what those mysterious 
and elusive dots and dashes are saying. 
Here is a new field within the scope of 
his present equipment and it seems to 
open the gate to a freshened interest in 
the receiving set that has of late gath- 
ered a bit more dust than had been the 
case in the few years past. 

Curiosity grows and a few casual 
inquiries among his friends brings out 
the fact that they too have been in- 
trigued by the peepings and wailings of 
the various code signals. A few eve- 
nings later we find the average fan 
secretly poring over the conglomeration 
of long and short marks that form the 
code chart which he has purchased that 


day from a young amateur at the local 


radio shop—a knowing smile from the 
boy being the basis for that slight un- 
easy feeling. 
_ Concentration for some two hours 
leaves him still in the dark as to just 
what the code is all about. Pride per- 
haps won’t permit him to talk to the 
local amateur next door whom he once 
reported to the radio supervisor for 
“cluttering up the air’—though good- 
ness knows the boy would be tickled 
pink to welcome him into the great ham 
fraternity. So the fan pores over his 
collection of dots and dashes and 
learns little, the total extent of his ab- 
sorption being that “a dash is equal in 
length to three dots.” Even if he does 
get a somewhat shaky picture planted 
in his mind so that by knitting his eye- 
brows and devoting all his faculties to 
the problem he can say with some little 
certainty that, “A is a dot and a dash,” 
he cannot co-ordinate the sight of the 
dot and dash with its sound as carried 
on the ether lanes. Nor will he, for a 
long, long time, if he goes at it in that 
manner. 

Mastery of an aural signal code, such 
as either the Morse telegraphic alphabet 
as used on the land-wires of the com- 
mercial wire telegraph companies 
throughout North America or of the 
so-called Continental or International 


code used on the land telegraph lines of. 


continental Europe and in radio com- 
munication the world over, is distinctly 
a process of sound and not sight; for 
this reason, it is wrong at the very start 
to memorize the alphabet by calling 
“A” a “dot and a dash” “B” a “dash and 
three dots.” You do not read a mes- 
sage coming into your headphones by 


The Code Chart 


“Dit Dah Method” 
A—Dit dah 
B—Dah dit dit dit 
C—Dah dit dah dit 
D—Dah dit. dit, 
E—Dit 
F—Dit dit dah dit 
G—Dah dah dit 
H—Dit dit dit dit 
I—Dit dit 
J—Dit dah dah dah 
K—Dah dit dah 
L—Dit dah dit dit 
M—Dah dah 
N—Dah dit 
O—Dah dah dah 
P—Dit dah dah dit 
Q—Dah dah dit dah 
R—Dit dah dit 
S—Dit dit dit 
T—Dah — 

U—Dit dit dah © 
V—Dit dit dit dah 
W—Dit dah dah 
X—Dah dit dit dah 
Y—dah dit dah dah 
Z—Dah dah dit dit 


The Numeral Chart 


“Dit Dah Method” 


1—Dit dah dah dah dah 
2—Dit dit dah dah dah 
3—Dit dit dit dah dah 
4—Dit dit dit dit dah 
5—Dit dit dit dit dit 
6—Dah dit dit dit dit 
7—Dah dah dit dit dit 
8—Dah-dah dah dit dit 
9—Dah dah dah dah dit 
10—Da-a-ah (Long dash) 
Note: O is sometimes used thus: 
DAH DAH DAH DAH DAH 


Common Punctuations 
Period—Dit dit dit dit dit dit 
Comma—Dit dah dit dah dit dah 
ee Mark—Dit dit dah dah 


it dit 
Attention Sign—Dah dit dah dit 
dah 


seeing the dots and dashes but by hear- 
ing them. Therefore it should be the 
aim of every beginner to form a firm 
impression of the sound of the letter and 
not the sight picture of it. 
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There are several ways of doing this, 
the result of schemes- formulated by in- 
dividual interested parties. A great 
deal-of research along the lines of code 
instruction was carried out by the U. S. 
Navy immediately after our entry into 
the European hostilities and with the 
establishment of the great Naval Radio 
Schools at Harvard, Great Lakes and 
elsewhere. The Navy was faced with 
the problem of turning out thousands of 
radio operators in the shortest possible 
time and that they did this successfully 
was the result of the most advanced 
methods of instruction. And in every 
instance, it was found that the sound 
teaching of the alphabet was far supe- 


_ ‘ior to sight, for one less mental process 


was required. 

For example: a student hearing a 
short and a long buzz through his head- 
phones would immediately see a dot 
and a dash when learning from the 
sight method and he would then have 
to exert his mental faculties again to 


- associating a dot and a dash with its 


proper letter. 

. On the other hand, the sound student 
would hear the short and long buzz and | 
immediately think the letter itself— 
not the dots and dashes associated with 
it and then the letter. The resultant 
instruction was greatly speeded up by 
using the sound method and the stu- 
dents speed increased at a far greater 
rate than when using other methods. 

For the sound purpose, the printed 
code charts as commonly known in radio 
circles, do not answer at all, in fact it is 
strongly recommended that the student 
not even allow himself access to the 
familiar ‘‘dot and dash” code. Rather | 
he should cut out the chart reproduced 
with this article, paste it on a piece of 
stiff cardboard and carry it with him, 
using it as his one and only alphabet 
card. . 

It will be noted that a dot is called 
a “dit” and a dash, “dah.” 

It may appear somewhat illogical at 
first thought and the student will per- 
haps feel a bit silly to refer to the letter 
“B” for example as “dah dit dit dit,” 
but this will wear off and it will be found. 
that he will in time become proficient 
in talking to friends who also have code 
knowledge by merely calling off the 
“dit dahs” corresponding to the letters 
making up the sentence he wishes to 
say. A refined “hog-latin” perhaps it | 
may be termed. 

For example, “How about it?” can be 
transmitted by word of mouth by say- 
ing instead, “dit dit dit dit—dah dah 
dah—dit dah dah—dit dah—dah dit dit 
dit—dah dah dah—dit dit dah—dah— 
dit dit—dah.” Awkward and clumsy 
probably it sounds, but good practice 
for the code student and certainly a 

(Continued on page 836) i 
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The list of parts given below includes the exact instruments used in the set from which these specifications were made up. The expe- 
rienced amateur, however, will be able to pick out other reliable makes of instruments which have been approved by PopuLak Rapio 
and which may be used with good results. But we recommend that the novice follow the list, as the diagrams in this article will tell 
him exactly where to bore the holes and exactly where to place the connections. If instruments other than the ones listed are used, the 
onlu change that will be necessary will be the use of different spacings for the holes that are drilled in the sub-base for mounting the 
instruments. To any reader who has difficulty in obtaining any of the parts which are necessary in making up these model receivers 
and power units, PopuLAR RaDio SERVICE BUREAU, 627 West 43rd Street, New York City, will gladly assist in seeing that his 
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requirements are promptly supplied. 
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HOW THE UNITS ARE INSTALLED 

Figure 1: This picture wiring diagram shows the LC-27 receiver connected up to the “A,” “B” and “C” 
power and to the antenna, ground and loudspeaker. The input to the “A” supply units and the intermediate 
power-pack are connected in parallel to the 110-volt alternating current lines, so that no balleries are required. 


HOW TO BUILD THE 
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LC Intermediate Power-pack 


This unit, which has been developed in PopuLar RADIO LABORATORY, was designed especially for use with 
the LC-27 receiver, although it will be found extremely satisfactory when used with any type of receiving set 
—provided that a UX-171 type power tube is incorporated in the last stage of amplification. 


By LAURENCE M. COCKADAY 


Cost or Parts: Not more than $47.50 


Here Is a List oF Parts USED IN THE LABORATORY MopEL— 


A—Yaxley Automatic Relay Switch No. 


444 

B—Filtrex A-C Transformer, Type K-180; 

C—Any approved UX type socket; (Na- 
ald vibrationless socket illustrated); 

. D-E—Filtrex Choke Coils, Type K; 

F—F1, F2, F3, F4, F5, F6; any approved 
binding posts; (Eby binding posts 
illustrated); 


OR those radio fans who have built 

' the LC-27 Receiver (described in 
Poru.ar Ranio for October, 1926) and 
whodonot need thegreat volume of sound 
that can be obtained with the LC-Senior 
Power-pack (described in the November 


G—Acracon condenser block; 14 mfd.; 

H—dAcracon Filter condenser, .1 mfd. for 
400-volt pperauion ; 

I—Hardwood baseboard; 734 inches by 18 
inches by 44-inch; 

J—Resistance unit, type 200, 20,000 ohms 
total resistance; tapped to obtain cor- 
rect voltages; (Mfd. by Harwick, 
Field & Leeb); , 


issue) for supplying “A”, “B” and “O” 
currents to the set, this Intermediate 
Power-pack has been specially designed. 

This new unit, which is here de- 
scribed, has similar characteristics of the 
LC-Senior Power-pack except that the 


K—Any approved high-current variable 
resistance to dissipate 5 watts, 2,000 
ohms; (Centralab Resistance illus- 
trated) ; 

L—Bakelite binding post panel, 344 inches 
by 414 inches by 3 32/inch; 

1 set Porpuutar Rapio blueprints; 

Connecting wire, twisted lamp cord, plug, 
screws, etc. . 


power tube in the set is supplied with 
filament. current from the “A” power 
unit. The voltage supplied is correct 
for the operation of the UX-171 type 
power tube in the receiver. This new 
unit gives the same type of quality re- 


DECEMBER, 1926 : Page 781 


or 


(i — 
F) 


{ 


ll 


cl 


TEIT 
fim | 
fp F273 xed Y 


THE PICTURE WIRING DIAGRAM 


Figure 2: The instruments in this diagram are drawn in about their relative positions, and the wiring 

is shown in heavy white lines. Notice that the input plug from the transformer, B, is inserted into the 

proper socket on the relay, A. The 110-volt lines should be connected to the power-pack by means of the 
input plug that is connected to the wires marked “‘to line” on this relay. 
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THE WORKING DRAWING FOR CONSTRUCTION 


Ficure 3: In this drawing all of the parts are shown in their exact positions; these are given from center 
to center for all of the instruments. If these dimensions are followed carefully the home-constructed unit 
should function exactly like the original model built in the laboratoru. 
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production as its larger brother and will 
supply ample volume for ordinary home 
use. It furnishes over 200 volts for the 
UX-171 type tube that is used in the last 
stage of the LC-27 receiver when oper- 
ated from this unit. It supplies ap- 
proximately 90 volts for the first and 
second stages of radio-frequency am- 
plification and for the first stage of 
audio-frequency amplification; it also 
supplies approximately 45 volts for the 
plate circuit of the detector tube. A 
“C” battery potential of 20 to 50 volts 
is also available from this unit for the 
power tube. : | 

The LC-27 receiver -when operated 
from this unit and in conjunction with 
the 110 volt 60 cycle alternating-current 
supply will surprise the uninitiated list- 
ener with the lifelike quality of the re- 
ceived broadcasting. : 


How to Construct the Power-pack 


After all the instruments and mate- 
rials for building the unit have been pro- 
cured, the baseboard, I, should be cut 
to the correct size, as shown in Figure 3. 


It should be smoothed with sandpaper ` 


and given a coat of shellac. 

- Next, the small panel, L, upon which 
are to be mounted the binding posts 
F1 to F6 and the “C” battery control, 


K, should be prepared as shown in 


Figure 7. When all the holes are drilled 
the six binding posts should be mounted 


and the variable. resistance, K, should | 


be fastened to the panel L, as shown in 
Figures 2, 3 and 4. The panel, L, may 
then be fastened on one of the long 


-sides of the baseboard, I, by means of 


two screws as shown in Figure 4. These 
screws are inserted through the two 
holes in the panel, into the edge of -the 
baseboard I. They should be strong, 


-round-head wood screws, preferably 


brass. 

Next, mount the control relay switch, 
A, by means of two wood screws. This 
should be mounted in the position in- 
dicated in Figure 3. - 7 | 

Then mount the transformer, B, by 
means of two strong wood screws fasten- 
ed directly to the wooden baseboard, I, 
and mount the two choke coils D and E 


in the same manner. The positions: for 


these: instruments are also given in 
Figure 3. < 

Mount the socket, C, and the resistor, 
J, a8 shown in the same diagram. 

Next, fasten down the. condenser 
block, G, as shown. Be sure that it is 
mounted in the exact position shown in 
the drawing with the terminals turned 


' and facing the resistor unit, J. 


The last job’ is to mount the small 
condenser, H, in position between the 
transformer B and socket C. This 


should be fastened to the baseboard I 


with two small, brass wood screws. - 

This completes the construction work 
and the Power-pack is now ready to be 
wired. 


How to Wire the Unit 


The mechanical and electrical design 
of this device have been worked out with 
extreme care during months of experi- 


ment and test. The whole unit is self- 


PAD ee 


““Celatsite”’ wiring. 


ERY 
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shielding; and it is due to this as well as 
to the electrical design of the circuit that 
no hum is produced in the receiving set 
to which it is attached. 

It is recommended that all wiring be 


done with an insulated, solid, round 
_bus-wire.* 


When wiring up, the home-builder 
should refer constantly to the picture 
wiring diagram, Figure 2. 

Start the wiring by preparing the 
transformer leads in the correct lengths. 
The color design of the transformer leads 
is clearly shown in Figure 6. By com- 
paring this diagram with Figure 2 the 
proper wires to connect are easily de- 
termined. 

A short piece of twisted lamp cord 
should be fastened to the two primary 
terminals of the transformer, B, and 
this should be attached at the other end 
through a plug to the relay switch, A. 
The plug should be inserted in the socket 
on the relay switch that is marked “B” 
Eliminator. 

Then, wire up the leads to the socket 
and the resistance, the condenser bank, 
the chokes and the binding posts. Be 
sure that none of the leads touch each 
other when they are made with the 
They should be 
spaced about 14 of an inch wherever 
necessary. 3 | 

When the wiring is completed the 
Power-pack is ready to be installed. 


*The type of bus wire used in all the experimental 
models of this unit was ''Celatsite.”’ 


(Continued on page 810) 
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i ~. A VIEW OF THE POWER-PACK AS SEEN FROM ABOVE 


Ficure 4: The relative position of all the parts that are mounted on the baseboard and the connection panel; 
the parts are designated with letters that correspond with the list of parts and with those given in the text. 
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‘FROM FIRE AND FLOOD—” 


What five radio E E of Oklahoma did to win the  ' 
PorvLaRr RADIO MEDAL FOR CONSPICUOUS SERVICE 


À Alvin C. Krupnick, 
THE SENDER AND THE RECEIVER OF THE CALL FOR 
HELP 


The first call for help for the inundated area came from amateur 
slation SR of Sand Springs; it was picked up by amateur station 


SG of Tulsa. 


HALTON H. FRIEND, 5SR 


N the morning of June 9th, 1923, 
the inhabitants of Sand Springs, 
= Oklahoma awoke to find their small 
city several feet under rushing water. 
The highways were impassable, the 
streets inundated; and the railroads 
useless. Rushing waters from the over- 
flowing Arkansas River, augmented by 
a bad storm, had precipitated a flood. 
And the breakdown of all communica- 
tion lines with the outside world made ` 
it impossible to tell the neighboring 
cities about the damage done or to 
summon aid; under the rush of water, 
poles supporting telephone: and tele- 
graph wires had fallen, and destroyed 
the precious remaining links with the. 
country with one lone exception. 

That one exception was a telegraph 
line. 

All messages, consequently, were 
rushed to this single line. Messages of 
assurance, messages of query, mes- 
sages of hope. . 

With this inrush of traffic, the line 
became quickly over oaded. And sud- 
denly, in the middle of a message, the 
line gave out. 

The last line of communication out 


By LLOYD JACQUET 


of Sand Springs had been silenced. 


Thus, at midnight of the first night — 


of the flood, Sand Springs was envel- 
oped in a darkness more apalling than 


that of the leaden. cloud-laden sky ~ 


above. No news could be had from the 
outside. 
sent out from the stricken area... . 

Such were the desperate conditions in 
the middle of the first night. © 

And then the radio amateur came to 
the rescue. 

As that last line of communication 
was breaking under the combined strain 
of traffic and storm, amateur radio 
fingers were weaving an invisible link 
which would withstand all assaults. 

Shortly after midnight, Raymond V. 
McKinney, an amateur then located at 
1342 North Elwood St., Tulsa, and 
owner and operator of station 5SG was 
sitting at his apparatus, just “tuning 
around.” Suddenly, he stopped whirl- 
ing the.dials of his short wave receiver. 
Station 5SR, owned by Hatton H. 
Friend of Sand Springs, was calling him 
—and calling him desperately. 

With a quick, business like click, he 
acknowledged the call. Back came the 


Worse yet, no news could be- 


From that moment amateur radio played an im- 
portant part in the rescue of lives and property. 


RAYMOND V. KINNEY, 5SG 


_ hurried signals from the Sand Springs 


amateur: 

“Will you take traffic for Tulsa? 
Urgent!” 

Would he take traffic? Of course he 
would. Every amateur station does 
that, as a matter of service. 

So 5SG nonchalantly switched over to 
his transmitter, and said: 

“O. K., O.M. . . . GAP’ which, in 
the snappy language of the amateur 
code means, “Certainly, Old Man, go 
ahead, I’m ready!” 

But of course, McKinney did not 
expect the flow of traffic which followed. 

For several hours young McKinney, 
who was only a fifteen-year old member 
of the amateur fraternity, labored hard, : 


-writing down the scores of messages, 


reports, news bulletins, notes, and 
traffic of all kinds for Tulsa and other 
points. 

So the first contact from Sand Springs 
with the outside world, other than with 


wire and messenger had: been success- 


fully established. 

The first news accounts which trickled - 

into the newspapers of the country the 
(Continued on page 814) 


Page 784 PO PULAR RADIO 


4Y 


t 


da 
BS OERE 


10 VOLT DEWE, 


THE SCHEMATIC WIRING DIAGRAM 


Ficure 2: This diagram shows in schematic form just how the power-pack works. i Separate , 
circuits are used for the “A” and “B” current supplies; these circuits, of course, are con- 
nected in parallel. 


The listof parts given on page 785 includes the exact instruments used in the unit from which these specifications were madeup. The 

experienced amateur, however, will be able to pick out other approved makes of instruments which may be used with good results. But 

we recommend that the novice follow the list so as to be sure to obtain results similar to those obtained with the laboratory model. To 

any reader who has difficully in obtaining any of the parts which are necessary in making up these model receivers and power units, 

Poputar Rapio Service BUREAU, 627 West 48rd Street, New York City, will gladly assist in seeing that his requirements 
are promptly supplied. 
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THE PICTURE WIRING DIAGRAM 


Fiaure 3: This drawing, which shows the positions of the instruments on the baseboard as 
well as the wiring for the whole unit, should be referred to constantly—both in constructing and 
wiring the power-pack, 
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Ficure 1: This view 


A TOP VIEW OF THE POWER-PACK | 
of the unit shows the simple arrangement of the various instrumentis 
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upon the baseboard. All of the instruments are designated by means of letters which corre- 


spond with the designations used 


Simple “How to B 


at the head of the article. 


NUMBER 17 


in the other illustrations, in the text and in the list of parts 


uild” Articles for Beginners 


How to Build an “A” and “B” Power-pack 


for Direct Current 


By MORRIS M. SILVER 


Cost oF Parts: Not more than .$40.00 
Herre ARE THE Parts THat WERE USED IN THE LABORATORY MODEL or Tuis Unit— 


C1, C2 and C3—Tobe paper filter conden- 
sers, 2 mfd. each; 
C4 and C5—Tobe paper filter condensers, 
.5 mfd. each; l 
F—Porcelain D.P. main-line fuse block; 
L1—Amerchoke, type 110; 
L2—Amerchoke, type 854; l 
P—Bakelite binding-post strip, 144 
inches by 914 inches by 14-inch; ` 
R1 and R2—5000 ohm resistors;* 


R3—3500 ohm resistor;* 
R4—3000 ohm resistor;* 


- R5, R6 and R7—1500 ohm resistors;* 


R8—750 ohm resistor;* 

S—Hart & Hegeman 250-volt, 10-amp., 
D.P. porcelain rotary snap switch; 

T1, T2 and T3—Hubbell base receptacles; 

R9—Ward-Leonard resistor, type EB7, 
to be inserted in base receptacle, T1; 

R10 and R1ll—Ward-Leonard resistors, 


type DEB90, to be inserted in base re- 
ceptacles T2 and T3; 
Extension cord and plug, 6 feet long; 
Baseboard, 914 inches by 15 inches by 
4-inch; : 
5 Eby bindin 
tioned in text); 
2 Clearsite Fuses, 10-ampere; 
4 Wooden or rubber feet; 
*Contained in Ward-Leonard type C resistor kit. 


posts (marked as men- 


OWER-PACKS that will supply 
both the “A” and “B” current to 
radio sets, from an alternating current 
supply, are common enough now; but 
the average listener-in whose house 
current is supplied in direct current still 
has to be satisfied to plug along with 
batteries. 
To fill this very definite need the DC 


power-pack that is described in. this 
article was designed in the POPULAR 
Rapio LABORATORIES. It is both in- 
expensive and simple to build and it will 
supply both “A” and “B” current to 


the set straight from the DC lighting 


lines. 
Even with the heavy plate-current 
drain of a superheterodyne, or of a set 


that contains the new power tubes, the 
filament current supply is not affected. 
The “B” voltage remains practically 
constant with great changes in plate 
current and with these changes the fila- 
ment current and voltage are not al- 
tered. 

The schematic diagram, shown in 

(Continued on page 824) 
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A.NEW RECEIVER THAT IS COMPLETELY SELF-CON TAINED 


The compartment behind the closed doors ai the boltom of the cabinet provides space for all 
oF the batteries; the loudspeaker is concealed behind the'grill at the top of the cabinet, and the 
“loop is concealed in the door which occupies the entire left oe of the cabinei. 


INSIDE INFORMATION ON 


New Radio Receivers 


By S. GORDON TAYLOR 
Fourth I nstallment | 


POPULAR RADIO 


as 


THE MODEL 8C KOLSTER; THE FERGUSON MODEL 10; THE CLEARTONE MODEL 110 


The data incorporated i in these critical surveys of sets that are only recently made available to broadcast 

listeners (or which will soon be available) is obtained at first hand by the technical staff of this magazine, 

Hh tp from tests in the Porputar Rapio Laboratory itself. The receivers already described in this series 

de the Radiola No. 28; the Fada “‘8;” the Stromberg-Carlson “Treasure Chest;” the Bosch ‘‘Amborada;’’ 

the Grebe ‘“‘Synchrophase; ” the Freed-Eisemann 800;” the Crosley ‘5-50;”’ the Murad ‘Super-Six” and the 
Freshman Console “6-F-11.” 


The Model 8C Kolster Receiver 


NE feature of the Model 8C 
“Kolster” receiver which com- 
mends itself to the average broadcast 
listener is that it is completely self con- 
tained. The cabinet is of the console 
type and is of brown mahogany; all of 
the large surfaces are a soft brown tone 
and are finished in a paneled effect with 
border inserts of black. 

In front of the cabinet is a grill which 
extends across the front and just below 
the top of the cabinet; this grill conceals 
the cone-type loudspeaker from view 
but it does not interfere with the: pro- 
jection of sound. 


Below the grill is a door which drops 
down to a position at right angles to the 
front of the cabinet; the operating con- 
trols and tuning scale are then exposed 
to view and the receiver is ready for 
operation. When the receiver is not in 
use, or after a station has been tuned 
in, this door may be closed or left open, 
as desired. 

Immediately below this door are a 


. pair of doors that open outward to 


provide access to the battery compart- 
ment. These doors remain closed at all 
times, of course, except at the rare in- 
tervals when it becomés necessary to 


test or charge the storage battery or 
to replace the “B” batteries. 

One end of the cabinet is in the form 
of a door and in this door the loop 
antenna is completely concealed. In- 
stead of being hinged at one side the 
door is pivoted at top and bottom so 
that it may be revolved in a horizontal 
plane. The purpose of this arrange- 
ment is to permit the edge of the loop 
to be pointed in the direction of the 
station that is received to take advan- 
tage of the directional properties of the 
loop for the best reception. In the case 

(Continued on page 794) 
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The New Ferguson Model 10 
Receiver 


STUDY of.the Ferguson Model 

Ten receiver gives evidence that 
careful consideration in the design of the 
receiver has been paid to all of the 
features which go to make up a first 
class receiver—attractive appearance, 
ease of control, reasonable price, sensi- 


tivity, selectivity , volume and tone. 
quality. To the latter has perhaps been 


given the most attention. 
In general appearance the receiver. is 


attractive, due to the excellent quality 


of the cabinet work. and. to the soft 
brown tones in which the cabinet is 
finished. The cabinet is of walnut with 
a front panel of the same material; the 
coloring is uniform throughout, except 
for the edges of the cover, which are 
finished in a darker brown than the 
rest. No attempt has been made to 
break up the larger surfaces with borders 
or with contrasting colors and there is 
no necessity for such because the receiv- 
er is so small in size that the largest 
surfaces are not sufficiently large as to 
require such treatment. 

The receiver will fit into any home 
surroundings . inconspicuously; as it is 
small in size and is happily lacking in 
conspicuous adornment. It may be 


mounted on any small table, or. a 


small battery cabinet stand will serve 
as a mounting for the receiver and at 
the same time conceal all of the bat- 
teries from view. 


The front panel is plain except for — 


the three control knobs which project 
through bronze escutcheon plates. The 
larger center plate also contains a win- 
dow through which the calibrated tun- 
ing scale is visible. The knob on this 
plate is the wavelength tuning contro] 
with which practically all tuning is ac- 
complished; the calibrated scale behind 
the window moves as this knob is ro- 
tated and shows the wavelength to 
which the receiver has been adjusted 
by means of this knob. For this purpose 
the scale is calibrated directly in wave- 
lengths. Thus if it is desired to tune 
in a station of known wavelength it is 
necessary merely to turn this tuning 
knob until the desired wavelength i is in- 
dicated on the scale. 

The “sensitivity” control, at the 
lower right hand corner of the panel 


is an auxiliary tuning control pro- 


vided for the purpose of ‘adapting 
the values of the first tuned circuit to 
the characteristics of the antenna used. 
In many cases it will be found that once 
this knob has been adjusted for maxi- 
mum sensitivity on one station it will 
provide maximum sensitivity through- 
out the entire broadcasting waveband 
without further adjustment. In other 
cases, if this knob is adjusted for maxi- 
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A COMPACT TYPE OF RECEIVER TO SET ON A TABLE 
This new Ferguson model strikes a keynote of simplicity—both in ap- 


pearance and in o 
on any small table—or 


ation. It takes up litile space and may be mounted 
on a special battery cabinet as eee in this 


illustration. 


mum response on a low wave broadcast- 
ing station and the receiver is then 
tuned to a high wave station, a slight 
readjustment of the sensitivity knob 
will be necessary. This applies only in 
the case of distant stations which call 
for extreme sensitivity if they are to be 
brought in at all. 

On local stations there is no necessity 


for readjusting this sensitivity knob, 


once it has been adjusted for best re- 
sponse from any one station. 
The volume control in the lower left 


hand corner of the panel permits the — 


operator of the receiver to vary the 
volume to suit his particular taste. It 
provides absolute control of volume from 
maximum to zero. | 

These three knobs accomplish tuning 
and control of the receiver in a simple 
and natural way. Most people are in- 
terested only in reception from local and 
semi-distant stations; for these the re- 
ceiver is a real single-control outfit, in- 
asmuch as all tuning is accomplished 
by means of the main wavelength tuning 
knob. For the DX fan it will sometimes 
be necessary to resort to the use of the 
“sensitivity” knob as an auxiliary tun- 


ing device to obtain the best volume. 

The receiver is turned on and off in 
the usual manner by a small push-pull 
switch operated by a small knob just — 
beneath the main tuning knob. 

The sensitivity of the receiver is re- 
markable, considering the fact that only 
two stages of tuned radio-frequency am- 
plification are used. Operating the re- 
ceiver in New York City, from twenty 
to thirty stations may be heard by sim- 
ply turning the main tuning control 
rapidly from one end_of its range to the 
other. By turning this control slowly 
an even larger number of stations may 
be heard, without once varying the 
setting of the “selectivity” knob. Dur- 
ing the early evening of September 28, 
with a heavy rain falling, a number of 
midwestern stations were brought in 
with ample loudspeaker volume and 
there was every indication that under 
favorable weather conditions the receiv- 
er would be capable of covering the entire 
United States without difficulty. 

. The selectivity of the receiver fur- 
nishes another serprise. For instance, a 
Chicago station was tuned in on 370 

(Continued on page 790) 
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THIS SET OPERATES WITHOUT BATTERIES 


To put this receiver in operation an electric light socket, an antenna 
and a loudspeaker are the only external accessories required. 


The Cleartone Model 110, AC Operated Receiver 


ROADCAST listeners have long 

been on the watch for a receiver 
which could be operated from the alter- 
nating current house lighting lines. This 
desire has been gratified in a number of 
receivers brought out within the past 
few months, but the majority of these 
made use of external power supply 
units. In other words a separate bat- 
tery cabinet was still required to house 
the power supply units. 

The new Cleartone Model 110 re- 
ceiver does away with the necessity for 
all this by including the power supply 
equipment in the receiver cabinet. And 
this is accomplished without making 
the receiver any larger than many of 
the other table mounting type of re- 
ceivers. The complete power supply 
equipment occupies a space only five 
inches wide at one end of the receiver 
cabinet. 

The compact size of the power supply 
equipment is explained by the fact that 
this receiver uses vacuum tubes with 
filaments which are lighted by alternat- 
ing current. Storage batteries, trickle 
chargers and chokes are therefore elim- 
inated from the filament supply circuit. 


All that is required is a small transformer 
to step the 110 volt house supply down 
to the proper operating voltage for these 
tubes. Even this transformer has been 
made a part of the larger transformer 
which provides the higher voltages for 
the plate supply of the Cleartone re- 
ceiver so practically no space is required 
for the filament supply apparatus. 

The power supply unit in this re- 
ceiver consists of a rectifier tube, step- 
up transformer and filter. This supplies 
direct current at the high voltages re- 
quired for the plate supply and alternat- 
ing current at the low voltage required 
by the tube filaments. 

In designing the receiver and the 
power supply equipment, special care 
was required in eliminating the possibil- 
ity of a hum, due to the close proximity 
of the power supply equipment to the 
receiver circuit. The designers have 
been entirely successful in accomp lish- 
ing this however, as there is no trace of 
hum or other noise from the supply 
source or supply equipment. 

To put the Model 110 receiver into 
operation the five McCullough vacuum 
tubes are inserted in their sockets and 
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the UX-213 full wave rectifier tube is 
placed in the socket provided in the 
power supply unit; the antenna, ground 
and loudspeaker are then connected to 
the terminals provided inside of the 
cabinet and the cord provided with the 
receiver is plugged into a convenient 
lamp socket. After that it is only 
necessary to turn on the switch provided 
on the front panel and the receiver is 
“ready to go.” 

A single knob is provided at the left 
hand end of the panel to control the 
power supply unit; once this has been 
adjusted, it requires no further atten- 
tion unless the voltage of the alternating 
current house lighting lines changes. 
By means of this knob the power supply 
unit may be adapted to the particular 
line voltage obtaining in any home. Un- 
fortunately the so-called ‘110-yolt” 
light supply may be anywhere from 110 
to 120 volts actually, depending on the 
location of the installation in relation 
to the generating or transformer sta- 
tions of the power company. The “ofi- 
on’ switch provided just below this 
knob cuts the entire receiver off the 
light lines so there is no necessity for 
removing the plug from the line. 

The receiver uses five tubes which 
provides two stages of tuned radio-fre- 
quency amplification, detector and two 
stages of transformer-coupled, audio- 
frequency amplification. The antenna 
circuit is tuned by a variable condenser, 
operated by one of the tuning controls 
on the front panel. The two radio-fre 
quency stages are tuned by a tandem 
condenser which is operated by the 
second tuning control on the panel. 
Thus the three tuned stages are actually 
tuned by two controls. An incidental 
control is also provided to keep the two 
circuits, tuned by the tandem condenser, 
in balance. This control is useful when 
maximum sensitiveness is required, as 
when tuning in distant stations. 

At the right hand end of the panel 
another knob is provided to regulate 
the volume. 

Provision is also made to operate 
the receiver with batteries. This is a 
thoughtful provision, especially for 
those who may desire to take the re- 
ceiver to camp or to the country where 
AC lighting current is not available. A 
battery rheostat and battery switch 
are provided on the panel for use at 
such times. 

The cabinet is of neat appearance 
and is finished in a deep brown mahog- 
any. The composition front panel ; and 
the control knobs which are mounted 
on it all match the cabinet in col 
and the panel slopes back p= ient] tly t 


ted tuning scales to be re 
without crouching in front « 
(Continued on page 792) 
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Is actual reproduction 


possible? 


LTHOUGH it is common to hear 
such claims as “Perfect Reproduc- 
tion,” “Absolute Perfection,” “The 

Living Artist Brought Right into your 
Home”—in spite of these claims scien- 


tists have never boasted absolute perfec: 


tion in radio reproduction. 
Let us look at the facts 


At the broadcasting station the music 
of the violin, for instance, is changed into 
a radio wave, and is broadcast. It is then 
detected in your radio set and changed 
once more into an electric wave carrying 
the impulses of the music. This electric 


wave emerges from the detector tube not - 


altogether perfect. However, it is so 
nearly perfect that radio science has 
turned its attention from the broadcasting 
and detecting phases of reproduction to 
the audio amplifying of the detector tube 
output. 


Reproduction by good amplification has 
become the most important consideration 
in the art of radio. The amplifying trans- 
formers that were used in radio sets last 
year are definitely a thing of the past. 
Almost every set manufacturer has im- 
proved upon them. Some have adapted 
resistance coupling, others large size 
transformers, and some electric light 
socket power amplification. 


Although these methods of amplifica- 
tion are an improvement, they do not and 
cannot give perfect reproduction, nor do 
they come as close to perfection as has 
now been made possible by the recently 
announced new principle of audio amph- 
fication. 


The New Amplification 


An entirely new system of amplifica- 
tion known as Truphonic has been de- 
veloped. This system more nearly ap- 
proaches actuality than any other. yet 
devised. Scientific laboratory tests and 
tests before both the musically trained 
and the musically untrained ear establish 
this fact beyond question. 


Unfortunately the Truphonic system 
was not developed in time to be generally 
used in this fall’s production of radio sets 


- 


—with the exception of a number of the 
makers of the more expensive sets who 
have a smaller production, and who were 
able to incorporate Truphonic_amplifica- 
tion into their instruments. 


But for radio listeners and lovers of 
fine music who want this most nearly 
actual of all reproduction mow and | 
immediately, the Truphonic Power ' 
Amplifier is provided in the sim- 
ple, compact form shown below— 
for instant attachment, without 
tools, and with no change whatever 
in your present radio set. 


Whether you bought or made 
your set this year, last year.or five 
years ago, the Truphonic will give 
you finer reproduction than -you 
can get in any other way—regardless of 
how much you can afford to spend. 


The Truphonic Power Amplifer oper- 
ates directly from the detector output. 
No transformers’ now in the set are 
utilized. This pure detector music in 


every note, tone, and shade and in con-. 


siderably greater volume, is so beauti- 
fully and faithfully reproduced that you 
will find it as difficult to describe as it is 
for us to attempt to describe it to you. 


The Truphonic with Power Tubes 


Besides the fundamentally great_im- 
provement in reproduction that the Tru- 
phonic brings to radio in such a conve- 
niently applied form, there is the added 
advantage that for those who want 
extreme volume without overloading the 
last stage tube, the necessary extra B and 
C battery connections for the use of power 
tubes are provided for in the attachment 
cord. 
_ We have tried in this space to give you some 
idea of what you may expect from this new principie, 
of audio reproduction that has come to radio. We 
realize that we have made some strong claims for 
Truphonic amplification, but we have made no 


claim that you will not find more than backed up 
when you have tried the Truphonic yourself. 

We urge you to get the Truphonic now, —so that 
you may begin immediately to have an altogether 
different kind of enjoyment of the oe pro- 
grammes that are coming to you over the air 

Your dealer has the Truphonic, or will get it 
for you. 


ALDEN MANUFACTURING CO. 


Dept. 317 C—Springfield, Mass. 
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Silencer Socket 


Other Na-Ald Sockets 


£ tension insurin 


‘Why the 


is essential 
to clean-cut 
reception 


In many cases 
good clean-cut 
radio reception ‘is 
decidedly hamp-§ 
ered by the dis- 
turbing micro- 

honic noises with- No. 481XS 
in the radio tubes—particularly the de- 
tector tube. These disturbing noises are 
caused by shocks and jars—very often 
slight—which come from various vibra- 
tions: such as the vibration of the loud 
speaker, tapping the radio set itself, walk- 
ing in the room or even street trafhc. 
These vibrations cause the grid and the 
plate of the tube to vibrate slightly in 
respect to one another. 


“Float” your tubes! 


In order to shield the tube against these 


shocks the Alden Silencer Socket has been 
designed. With this socket the tube is 
“cushioned” and ‘‘floated,” absorbing all 


shocks in all directions—sidewise, up, 
down and pivotally. The marvellously balanced 
phos hor bronze springs which accomplish the 
ioning,” form also the contacts for the tube 
and for the outside connections. This important 
point, among others, is fully covered by patents. 


Contacts press firmly, strongly and flatly against 
the full length of the tube prongs. Special phosphor 
bronze, triple locked, contacts are held in constant 
permanent quiet action. Solder 
slugs are provided for making connection either 
-above or below the base panel. Or the lugs can be 
“zemoved and the binding posts used. Round edge 

permits of mounting in any direction, and makes 
for a neat mounting on the base panel. 


The Silencer Socket (for UV 201A and all UX 
tubes) is a markedly superior socket which large 
production enables us to sell for soc. At all dealers. 


The Na-Ald No. 481X 
socket is the popular 
riced universal socket 
for all UV 201A and all 
UX tubes. This socket is 


in 
plifying tubes. The price 
1S 356. 


The Na-Ald De Luxe Socket is designed for 
heavy duty service with the big, high voltage, ex- 
pensive tubes. Triple lamination, dual-wire con- 
tacts will carry the heavy 
current used. The tube 
prongs and socket con- 
tacts can be self cleaned 
simply by a half turn 
rotation of the tube in 
the socket. Alden pro- 
cessed moulding assures 
the necessary mechanical 
and electrical strength. 
The De Luxe Socket is 


i great demand for am- . 


meters . without interference from a. 


local New York City station operating 
on 374 meters. . Then just above this 


_WGY was tuned in, again without in- 


terference from the station on 374 


meters. There was no difficulty at all 


in tuning in Washington on 469 meters 
with the local stations WJZ and WEAF 
going full blast; and iù pulling in 


Philadelphia, on 509 meters and right . 


between WEAF and WNYC. This is 
excellent selectivity, as one will realize 
who is familiar with reception conditions 
in New York, which is a nest of high 
power stations. 

It is well to mention kere that this 
test was made with an antenna approxi- 
mately 100 feet in length—long enough 
to make selectivity rather doubtful on 
many receivers. To make sure of ample 
selectivity, regardless of the length of 
tke antenna used with the receiver, the 
manufacturers have included a switch 
inside of .thé ‘receiver which provides 
four degrees of selectivity. Thus when 
the receiver is once installed in the home 
this switch can be set.on the point 
which provides the desired selectivity 
and the owner may be assured of good 
reception without interference, regard- 
less of the size of his antenna. 

Plenty of volume of reproduction is 
provided through the use of three 
stages of audio-frequency amplification, 


using a power tube in the last stage. A. 


new method of coupling is used which is 
claimed to combine the good qualities 
of impedence-coupled amplification with 
those of transformer-coupled amplifica- 
tion. The scheme as exemplified in 
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The New Ferguson Model 10 Receiver 
ne (Continued from page 787) 


—, 


. the Ferguson ‘Ten’ certainly seems to 


bear out the claims. 

_, A heavy. wood chassis provides the 
foundation on which the receiver is as- 
sembled and wired. The cabinet and 
front panel simply serve as a housing.: 


for this assembly. Shielding is provided `- 


to reduce interstage coupling in the 
radio-frequency amplifier and also to 
provide protection for the instruments. 
This shielding takes a somewhat differ- 
ent form from the ‘cans’ ordinarily used 
for this purpose but is apparently equal- 


ly effective. Instead of completely in- 


closing the individual circuits in sealed 
metal boxes the manufacturer of this 
‘receiver has simply placed large copper 


‘partitions between the circuits. 


' The circuit makes use of two stages 
of radio-frequency amplification, detec- 
tor and three stages of audio-frequency 
amplification. This requires the use of 
six vacuum tubes, five of which are ‘of 
the 201-a type. The sixth is a 112 type 
power tube and is used in the last stage 
of audio-frequency amplification. 3.. _ 

A three-section gang condenser is used 

to tune the antenna circuit and the. 

circuits of the two radio-frequency 
stages simultaneously. The common 
shaft on which the rotors of these three 
condensers are mounted also serves as 
the mounting for a coupling coil in one 
of the radio-frequency circuits. By this 


_means the coupling is automatically 


varied with the tuning condensers. This ` 
is one of the schemes used to obtain the 
increased efficiency of the radio-fre- 
quency amplification that is incorpor- 
ated as the heart of this receiver. 
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ae cca as ii THE RECEIVER UNIT OF.THE SET SHOWN ỌN PAGE 787 `° 
. This shows a bottom view of the chassis. All of the-instrunents are .” 
ALDEN MANUFACTURING CO. mounted on_a-heavy wood foundation and partial shielding of ihe radio- 
Dept. 317C. _ Springfield, Mass. -frequency circuits is provided by the large metal box in the center. 
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P “MEN! Here's 
the ‘dope’ you've 
been looking for- 


How To GET INTO THE 
RADIO BUSINESS ” 
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If you’re earning a pe 
week, clip coupon now for FREE BOOK! 
New book, profusely illustrated, tells all 
about the Radio Profession, thousands of 
openings—in work that is almost ro- 
mance! YOU can learn quickly and easily 
at home, through our tested, improved - 
methods, to take advantage of these great 
opportunities! Why go along at $25 or 
$35 or $45 a week, when you can pleas- 
antly and in a short time learn to be a Radio 
= Expert, capable of holding the big jobs—paying 
j $50 to $250 a week? 


Clip Coupon for Free Book 
Don’t envy the other fellow who’s pulling down the 


= Gusto ~ These Instruments big cash. Our proven home-study training methods 


ʻe, make it possible for you, too, to get ready for a better 
b FREE of Extra Cost job, to Sart noeh moy so you can Enjoy all Zhe good things 


, shal 2 of life. -Most amazing book ever written on Radio tells -how—- 
All instruments shown here’ and others—SIX thousands of interesting facts about this great field, and how we 


BIG OUTFITS—sent to all our students free can prepare you, quickly and easily in your spare time at home 

of extra cost under short time special offer. . to step into a big-pay Radio job. You can do what thousands of 
; ; others have done through our training. GET, THIS NEW 

Clip coupon now—find out all about this big . FREE BOOK. SEND COUPON TODAY. 

jee arr ofer woe TOR AN have time co pes coven: J. E. SMITH, President 

ge of it. ur training is intensely practical—these in- | y A 
struments help you learn to do the practical work. Receiv- .. ; NATIONAL RADIO INSTITUTE 
ing sets, from simplest kind to thousand-mile receiver. WASHINGTON, D. C. 


Many other big features. i Dept. PT-8 ati Wis. ‘ I 
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My Radio Training Is the Famous 


preiient ‘Course That Pays for Itself” 


President 


A = 
pare time earnjngs are easy in Radio when you know it the way we teach S x af 
ou Increase your income almost from the start of your course through Trained = ? National 
ge we give you. : We show you how to hold the job, then M en > S Radio 
: ae Fona A Institute, 
Rich Rewards in Radio” tells how. n D Eya EI, 9 | Dept. PT-S 
oward B. Luce of Friedens, Pa., made $320 in 7 weeks during his spare Ceara udan a iby x i 
. D. H. Suitt of Newport, Ark., writes, “While taking the course I Ao A si A Ah l Washington, 
i e time work approximately $900" Earl Wright of Omaha vy ~. 


Dear Mr. Smith: 
L Without obligatiog me in any 
way, send me your FREE BOOK 
‘Rich Rewards in Radio,” and all 
information about your practical, home- 
study, Radio Course. 


Vis., made $500. p | 
\nd when your training is completed you're ready to step into a real big 
ładio job like C. C. Gielow, Chief Operator of the Great Lakes Radio 
elegraph Company; E. W. Novy, Chief Operator of Station WRNY; 
ward Stanko, Chief Operator of Station WGR; and hundreds of other 
. R. I. Trained men. The National Radio Institute, originators of Radio 
ome-Study Training, established 1914, today offers you the same oppor- 
lunity these men had, under a bond that guarantees you full satisfaction 
i n> your big chance to get into Radio—mail coupon 
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Now you can 
build a really 
professional 


radio set. 
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O BUILD a really professional looking 

and efficiently operating radio set here 

_ are two new and Important construction 
units. 


The Truphonic Power Amplifier, more 
fully described on another page of this issue, 
provides by far the finest type of audio ampli- 


fication so far developed. For the set builder. 


the Truphonic may be had in a Catacomb 
Assembly which gives you a complete unit 
containing the following: Complete Truphonic 
audio amplifying system including an output 
unit. to protect the speaker from burning out 
and demagnetization, sockets with attached 
leads for the tuning and detector end of the set. 


The illustration shows how neatly this 
Catacomb Assembly houses all of these ele- 
ments and how compactly it fits behind the 
‘tuning control. No holes to drill, no apparatus 
to mount. Short, direct leads with a minimum 
of soldered connections. This unit may be 
arranged in a hundred dif- 
ferent ways to match all the 
requirements of every cir- 
cuit and set design. A six 
foot battery cable is in- 
cluded, in which provision 
is made for the extra B bat- 
teries and C batteries for 
the use of power tubes. | 


The Truphonic Assem- 
bly is provided in two 
models, one for 6 tubes, 
$20,and one for 7 tubes, $22. 


Localized 
Control 
Tuning Unit 


The Na-Ald Localized Control (Trade Mark Reg. U. S. 
Pat. Off.) Tuning Unit (Quadruple model shown) is a boon 
to the set builder—a great advance in multiple condenser 
construction. It can be used with any form of radio fre- 
quency. coils, and gives you simple control under the 

nger tips of one hand, enabling you to tune all the con- 
eo at once, or to tune each one separately and dis- 
tinctly. 


‘These advanced Na-Ald Localized Control Tuning 
Units are provided in several models (all are of .000375 
capacity unless otherwise indicated). Double $8, Double 
(0005) $x0, Triple $10, Quadruple, $15, Double with 
tickler control $10.” With each i 
some panel plate shown above. 


Your dealer ‘has these Na-Ald advanced construction 
units, or can get them for you. 


unit is included the hand- 


- ALDEN MANUFACTURING CO. 


Dept. 317C Springfield, Mass. 


The model “Ten” receiver may be 
used with batteries, or may be operated 
from the house lighting lines through 
suitable power supply units. If the 
latter is used, any of the standard makes 
will be suitable. A six-volt supply is re- 
quired for the filaments and must ke 
capable of delivering 134 amperes. For 
the plate supply a voltage of 135 is re- 
quired, at a drain of up to 30 milli- 
amperes. The current drain of the re- 


‘ceiver is not actually as high as this 


but this requirement for the supply 
unit allows a margin of safety. 
If batteries are used a six-volt storage . 


-battery is required and three “B”- bat- 


tery blocks of 45-volts each. The 
manufacturer also recommends an ad- 
ditional 45-volt block for the detector 
plate supply, using the other three 
blocks on the amplifier tubes only. This 
arrangement is desirable but not essen- 
tial. Two small 414-volt blocks of “C” 
battery are also required for the grid 


The Cleartone Model 110, AC-operated Receiver 
(Continued from page 788) 


ceiver. The two major tuning controls 
are set at the lower edges of ornamental 
composition plates. At the upper edges 
of these plates, windows are provided 
behind which the calibrated tuning 
scales rotate. 

This receiver may be used with 
either an indoor antenna, or with an 
outdoor installation. It is sufficiently 


. sensitive to operate a loudspeaker on 


stations up to 20 miles distant when 
using a two foot wire for the antenna; 
it is therefore evident that an indoor 
antenna of 30 to 40 feet in length will 
provide plenty of volume for all normal 
reception purposes. For reception from 
great distances an outdoor antenna is 
is to be preferred, of course. Such an 
antenna should not be more than about 
75 feet in length, if the receiver is located 
in a city close to the broadcasting sta- 
tions; for rural locations the antenna 
may be longer than this if desired. 
Under reception conditions which can 
ke considered only fair, this receiver 
brought in a number of stations up to 


ba] 


Neer rane ad 


All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY 


Any sort of an antenna may be used 
with this receiver. For best all around 
results an outdoor antenna is to be ree | 
ommended, and preferably one which is 
is not more than 100 feet in length in 
cluding the lead-in. Such an antenna 
provides plenty of “pick-up” whereas a 
longer antenna may tend to overload the . 
detector tube. An indoor antenna wil | 
provide all the signal strength needed 
on stations up to 100 miles or more. 

To simplify the operation of connect 
ing the receiver to the batteries, a cable 
comes with the receiver and has the vat- — 
ous wires plainly tagged; it is therefore 
necessary only to connect these wires to - 
the battery terminals indicated by the 
metal tags. The other ends of the cabled 
connecting wires are permanently con | 
nected inside of the receiver. | 

There is little chance of even the 
rankest novice going wrong in connecte | 
ing up this receiver. 


biasing voltages that are necessary. 
: 


} 
| 
900 miles distant, on the loudspeaker, 
the closer stations came in with great | 
volume—far too much for use in the | 
home. But the volume control cut the 
volume down to suitable proportions. 
- The quality of reception was better ; 
than that usually obtained from re | 
ceivers which do not make use of 8) 
power amplifier tube in the last audio 
stage. Evidently the McCullogh tubes | 
are capable of handling considerable : 
power without overloading; in any! 
event the quality is good even when’ 
the volume control is turned up to| 
provide great volume. 

On the whole this Cleartone receive 
is an excellent one for those who wi 
to enjoy radio without any effort other 
than that required to turn on th 
switch and tune in the stations. No! 
thought or attention is required by the} 
power supply equipment and there i 
nothing to wear out except the tubes- f 
and their life is so long as to give litte} 
cause for worry so far as expens Bi 
concerned. 
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ALTERNATING CURRENT HEATS THE CATHODES . 
The power unit to supply the proper operating voltages from the house 


lighting lines is shown at the right. 


This unit supplies e 


AC for the heaters and high-voltage direct current for the plate su 
thus eliminating all _batleries, 
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“Approved by Raytheon” 


D04 


Manufacturers of Complete 


B-Power Units, Raytheon-equipped: 
Acme Apparatus Co., Cambridge, Mass. 
All-American Radio Corp., Chicago, Ill. 
Amer. Bosch Mag. Corp., Spring’d, Mass. 


American Electric Co., Chicago, Ill. 
Apco Mfg. Co., Providence, R. I. 


Cornell Elec. Mfg. Co., L. I. City, N. Y. 
Electrical Research Labs., Inc., Chicago 


General Radio Co., Cambridge, Mass. 


Grigsby-Grunow-HindsCo.,Chicago, Ill. 


King Elec. Mfg. Co., Buffalo, N. Y. 


Kokomo Electric Co., Kokomo, Indiana 
Mayolian Radio Corp., Bronx, N. Y. — 
The Modern Elec. Mfg. Co., Toledo, O. 
Pathe Phonograph Co., Brooklyn, N. Y. 
Sparks-Withington Co., Jackson, Mich. 
The Sterling Mfg. Co., Cleveland, Ohio 


Storad Mfg. Co., Cleveland, Ohio 


J.S. Timmons, Inc., Germantown, Phila. 


Valley Electric Co., St. Louis, Mo. 
The Webster Co., Chicago, Ill. 
Zenith Radio Corp., Chicago, Ill. 
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j e YEARS ago Charles Grover Smith began 


the intensive study of the possibilities of 


handling electrical power by gaseous conduc- 
tion. With the resources of the Raytheon Re- 
search Organization behind him, he produced 
the Raytheon Rectifier, giving for the first time 


full wave rectification with simplicity, long life, 


and absolute reliability, and making possible in 
the one year since its introduction, a business in 
Raytheon-equipped B-Power units of approxi- 
mately $20,000,000. 


Raytheon has many ideas. For theirdevelopment 


Raytheon maintains a Research Organization 
housed in a separate building, and with a staff 
headed by such men as Mr. Smith, Dr. Vannevar 
Bush of M. I. T., Monsieur Andre of the La 
Radio Technique of Paris, Mr. J. A. Spencer, in- 
ventor of the Million Dollar Thermostat, and 
many others. The equipment at their disposal 
cannot be duplicated anywhere. It ‘is little 
wonder that those close to radio power prob- 
lems look to Raytheon for their most effective 
solution. 


RAYTHEON MANUFACTURING COMPANY 
CAMBRIDGE, MASSACHUSETTS 


AYTHEO 


rectifier 
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Romance of Raytheon 
“By DONALD WILHELM 


ETWEEN the time Mr. Smith set 

to work on his research, and the 
time that the Raytheon Rectifier was 
produced there were many hours, 
days, and months of dreams, discour- 
agement, thrilling discovery, and pa- 
tience. It makes good reading. For 
example, we think of copper as being 
an excellent conductor, yet Mr. Smith 
found that hecould passseventy times 
as much current through a column of 
gas as through a copper wire of the 
same diameter. 


If you are interested to know more 
about the years of research resulting 
in the development of the Raytheon 
Rectifier, we shall be glad to mail you 
a leaflet telling the story in the words 
of Mr. Donald Wilhelm, author of 
“The Story of Steel,” ‘“* The Story of 
Wrought Iron,” and many other pub- 
lications. Drop us a line. 
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Adapters for all tube 


and socket combinations 


Na-Ald Adapters are indispensable to 
the set owner and set builder who wants 
a simple and instantaneous means of 
adapting any particular type of tube to, 


the particujar type of socket that is used . 


in his set. For instance, 
if your set is now equipped 
with standard 201A sockets, 
and you want to use the 
small : RN t ae 2 nampi 
insert the Na- pter No. 429 
No. 419X into the 201A socket and insert the 
199 tuhe into the adapter. 

The various types of Na-Ald 
Adapters are given below. Specify 
them for best results: 

For adapting small UX 199 and 
UX 120 tubes to UV 201A sockets, 
use Na-Ald Adapter No. 419X. 
Price 35c. 


No. 421X 
To bring up to date and decidedly 


improve the Radiola III and ITIA 
and similar sets employing WD II 
Tubes, use Na-Ald Adapter No. 
421X. Price 75c. 

For adapting UV 199 tubes to 


standard 201A sockets use the 
Na-Ald No. 429 Adapter. Price 75c. 


To adapt all UX tubes and UV gez => 
NT exer I 


201A tubes to UV 199 sockets use 


lata Adapter No. 999. Price I 
1.00. i 
Na-Ald Adapters are sold by all | | 
good radio stores and carry the W ia 
a-Ald unconditional guarantee. No. 999 


ALDEN MANUFACTURING CO. 
Dept. 317C 


NOTHING ELSE 


LIKE IT! 


HER is a simple radio con- 

trol—the Centralab Modu- 
Plug—that is unique even in a 
field: where phenomenal de- . 
velopments are common. 
“Provides smooth, noiseless con- 
trol. of. tone and volumie direct - 

' at the plug with the set oper- 
ating at full efficiency. With- 
out adjusting tuning dials or 
other: controls, you can regu- 
late volume from a whisper to 
maximum simply by turning 
the little knob on this plug. 
Reduces static interference— 
clarifies tone. Replaces the or- 
dinary loud-speaker plug. 
‘$2.50 at your dealer’s, or, mailed direct on 

"" + receipt of price. À 
CENTRAL RADIO LABORATORIES. 
17 Keefe Ave., Milwaukee, Wisconsin . 
Manufacturers of variable resistances 
for all radio circuits 
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The Model 8C Kolster Receiver 


(Continued from page 786) 


TD 


of reception from local stations this 
door need not be opened at all. 

In addition to the 8C model four other 
models of the Kolster receiver are avail- 
able. Two are for table mounting and 
there are two other smaller console 
models. Three of these five are eight 
tube receivers and in these three the 
receiver units are identical, the only 
difference lying in the style of the cab- 
inet and in the equipment. The other 
two receivers use only six tubes and are 
intended for use with an outdoor or 
indoor antenna instead of with a loop. 

The operation of the 8C Receiver is 
decidedly simple. There are three con- 
trol knobs in all. The central knob, 


S S erent 1 raat ‘ 
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THIS RUGGED CONSTRUCTION ASSURES PERMANENCY 
OF ALIGNMENT 

This receiver unit is a good example of the care exercised in making all 

parts rigid enough to withstand the hard knocks of shipping, without 

endangering the careful adjustmenis of circuit values made at the 

factory. Note the heavy cast frame in which the condensers are supported. 


called the “station selector,” tunes the 


four tuned circuits of the receiver 
simultaneously and is the main wave- 
length tuning control of the receiver. 
Just above this knob is a revolving scale 
which is calibrated directly in wave- 


- lengths and which shows the wave- 


length to which the receiver is tuned. 
This scale is lighted from within by a 
small lamp that also serves as a pilot 
light inasmuch as it is lighted only 
when the receiver is turned on. To the 
left of the main tuning knob is the 
antenna tuning control. This is called 
the “sensitivity” control because the 
receiver is always most sensitive when 
the antenna, as well as the other four 
tuned circuits are tuned to the exact 
wavelength of the transmitting station 

The third knob controls the volume. 
When a station has been tuned in with 


oa 


the “station selector” this right} hand 
knob is adjusted to provide ju 
desired degree of volume. A 
lever just below the volume « 
knob serves as a battery cut-off : 
to turn the receiver on or off. f 
If an outdoor or indoor ante 
ground connections are used in place of 
the loop antenna it is necessary to pro- 
vide some means to adapt the receiver 
to the particular size of antenna in use. 
This adjustment is made by means of 
a small lever found just below the an- 
tenna tuning, or “sensitivity” knob. 
This lever may be adjusted to any one of 
three positions. Position No. 1 pro- 
vides maximum selectivity while posi- 
tion: No. 3 provides maximum sensi- 
tivity. Position No. 2 strikes a happy 
medium and will be the position at 
which this lever will usually be left when 
using an antenna of average size. When 
the loop antenna is used this lever is 
automatically cut out of the circuit. 
The receiver unit is complete in itself 
and is shown on pages 794 and 796. It 
is entirely inclosed in an aluminum ease, 
part of which has been removed in the 
views shown in the illustrations, to 
show the inner construction. This 
aluminum frame and case serves to 
shield the receiver from the loop an- 
tenna, thus preventing undesirable in- 
teraction; it also provides an absolutely 
rigid foundation for the inner assembly. 
Care has been taken-in every detail 
of the construction work to make every- 
thing secure so that the assembly, the 
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‘The new Bosch Radio models are finer, more powerful, easier to operate, more beautifully incased. Built 
‘to please the radio wise purchaser, Bosch Radio upholds the judgment of those considered experts. 
Completely armored and shielded, the five tube Cruiset sets a new standard ‘in performance and tuning 
„simplicity for receivers up to double its price. It has unified control, a single station selector for most 
‘tuning and two dial advantages for “Cruising the Air.” | 


‘The Amborada is an armored and shielded seven tube receiver, 
‘built on a steel chassis for rigidity and long life. Its great power and 
‘unusual ability will be a revelation to even seasoned radio veterans. 


‘Its single station selector is- graduated in wave lengths, eliminating 
‘multiplicity of dials and troublesome tuning, and its clear, tonal 
‘range is from a whisper to orchestra volume. This receiver is incased 
in a low, handsome, early American period cabinet, with ample 
room for all batteries, charger and power units. 

‘Bosch Radio offers a wide selection—five, six and seven tube 
‘recelvers, two cone type reproducers, the famous NoBattry “B” 
‘Power Unit and other equipment. Hear Bosch Radio at your 
‚Bosch Radio Dealer. We will send you his name upon request. 


AMERICAN BOSCH MAGNETO CORPORATION BEEG 


SPRINGFIELD, MASS. Branches: New York Chicago Detroit San Francisco THE AMBOR ADA—?7 Tubes—$310 
Msd‘iicenscd also under applications of the Radio ‘Frequency Lascratstion tos f hia’ pdea sipiy nigre Caiacio, wees aa la A 
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have to change 
your set wiring 


Na-Ald Connectoralds re  peraculariy in aemand dor 


the new power tubes, UX 
paion 


X 112 and 
gre reatly Increase the undistorted. volume-that.a set 
111 deliver. There is a Connectorald for every type of 


tube and set. Each type. of Connectorald is eq uipped 
with cables to connect to the extra B and. C bnute ea, 
neceasary for power tupen. This makes it unnecessa 

noted, the wiring of a set in any way. Except w po 


d 


NT 112 2 To convert a storage battery set to dry batteries 


Connestoralds do not raise the tube in the socket. 


Na-Ald Connectoralds 


Trade Mark Reg. U. 8. Pat. Office 


Tor UX 171 and UX 112 Tubes, Na-Ald 112 
Connectoralda are recommended for maximum 
volume with storage battery sets. These tubes 
will deliver without distortion several times the 
volume of the regular 201A. Price $1.50. 

For UX 120 bes in UV 201A sockets, the 
Na-Ald No. 120 Connectorald should be used. 


h ample loud soto ae volume ue pi UX 120 
. tube in the last audio stage with the 120 Con- 
nectorald and UX 199 ine. with “tox Adapters 
; in the other sockets. Price $1.25. 

For the UX 120 Tube in UV 199 sockets, 
ample loud speaker volume without distortion is 
obtainable from any set equip for UV 199 
m” tubes by means of the UX 120 or equivalent 

10 tube, with the Na-Ald No. 920 Connectorald. 
The tube is raised slightly, but provides for its 
yao in 2 most sets with limited’ headroom. Price 


“th eterodyne Semi-Portable 
“ane Sth Superi v Do These excellent 
will deliver ample Volume 


a No. a2 


Goahestorald. Mice $1 2%. 


affected by shipment. 
tions make it possible to balance the- 


wiring and the delicate electrical bal- 
ance of the receiver will remain un- 
These precau- 


circuits exactly before the receiver leaves 


the factory, with assurance to both-the- - 


manufacturer and the purchaser that 
no further attention will be needed in 
the way of-adjustment. 

The circuit that is employed was de- 
signed by Dr. Kolster who is well-known 
as the inventor of the radio compass, 
one of the most important aids to marine 
navigation ever developed. 

The design of the circuit is such that 
it is absolutely free from oscillation be- 
cause feedback has been overcome and 
interaction between circuits has been 


reduced to a minimum, without the ° 


necessity for elaborate interstage shield- 
ing. , 
For the most part the instruments 
used in the receiver unit are of special 
design ‘and: are manufactured in this 
company’s own plant. 

Undoubtedy~most | owners of one of 
these receivers will prefer to use the 
loop-antenna which is incorporated in 
the cabinet. This is more convenient 
than installing an outdoor antenna and 
will provide ample volume, quality, 
sensitivity and selectivity to meet the 
demands of almost any broadcast en- 
thusiast. For the absolute maximum 
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This might seem rather unfair to the 
manufacturer if it were not for the fact 


_ that the company’s engineer who was 


cooperating in ‘the tests suggested that 
sub-normal conditions be selected. 

The receiver used in the tests was a 
standard, Model 8C Receiver which had 
previously : been purchased from the 
regular stock of.a local dealer. It was 
located in the basement of an apart- 
ment house in New York City and was 
entirely below the level of the surround- 
ing ground. While using the loop sta- 
tions were tuned in up to 800 miles dis- 
tant and every one was received on the 
loudspeaker with ample volume to be 
comfortably audible anywhere in the 
room. Twenty-five stations were “pulled 


in” under these conditions in a little 
over an hour. This speaks most highly 


of the sensitivity and distance getting 
ability of the receiver. 

Selectivity was excellent in spite of 
the fact that the receiver was located 
in close proximity to a number of power- 
ful local stations. This was to be ex-~ 


pected however, in view of the fact that 


there are five tuned circuits in the 
receiver. 

Perhaps the outatanding features of 
the reception was the fine tone quality 
with great volume—outstanding be- 
cause they are of more interest to the 
average receiver owner than is extreme 


ALDEN MEG. CO. Nao) in sensitivity an outdoor antenna is to sensitivity. The tonal reproduction was 

No. 420 Springheld, Mass. be preferred, of course. It need not be life-like and of a purity unmarred by 

mote EEEE EEEE R POEL E large, however; thirty or forty feet is distortion in any form. The volume 
D E A R E Ri sufficient. An indoor antenna of the was tremendous. 

< * | same length may be used if preferred, An idea of the volume of output of this 


YOUR OWN : 
=- BUSINESS 3 
Without Capital ¢ 


- Right: ‘now, there is an opportunity in 
; ‘your locality to profitably vote your 
spare time or all your time to a pleasant, 
easy and profitable business—one that does 

- not require any training or capital. 


The publishers of Poputar Rapiro offer 
you an opportunity to become their local 
representative to take care of expiring sub- 
scriptions and new subscriptions for Pop- 
ULAR Rapio and three other popular maga- 
zines that they publish. 
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SALARY AND COMMISSION 


All material will be furnished you free of 
charge and you will be paid an attractive 
commission and salary. 


Mail coupon for full particulars. 


PRO 
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04, 


POPULAR RADIO, Dept. 126, 
627 W. 43rd St., New York City. 


Send me full particulars regarding your salary 
and commission offer to local representatives. 
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2, 
oe 


and will provide greater sensitivity than 
the loop. 
In the working test of this receiver, 


conducted by the author, extremely 


unfavorable conditions were selected in 
order to make the test a difficult one. 


receiver may perhaps best be conveyed 
by the statement that, even under ‘the 
adverse conditions. described above, it 
was necessary to cut down the volume 
on reception from stations as much as 
500 miles away. 


Addr. scccccccsnicsescsssssni coeca sinbi 


NOTE THE COMPLETE EXTERNAL , SHIELDING 


The strong metal box which co mplotely encloses the receiver (one sec- 

tion has been removed) serves the double purpose of protecting the 

instruments and of shielding the receiver from eae with the 
loop antenna. 
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Many Are Being Fooled in Radio 


By Believing Service Unnecessary 


NY radio, no matter what its price may 
be, nor who makes it, will only be as 
satisfactory as the trained service behind it. 


In-buying a radio there are a number of 
important things to consider— 


APPEARANCE— 
TONE— 
VOLUME— 
DISTANCE — 


EASE OF TUNING— 
and last but far the most important— 


SERVICE. 


Tone and Volume can very easily be de- 
termined by listening. The only real way to 
prove distance and ease of tuning is by oper- 
ating the instrument yourself, but the quality 
of service must be determined only by careful 
investigation. 

Far too often it seems customary to claim 
that radio service is unnecessary. For four 
years this company has been building a fac- 
tory trained service organization until today 
it consists of 4364 men who 
instruments in every detail. These men have 
been trained directly under Ozarka Engineers, 
the men who originated and developed 
Ozarka Instruments. 


You'll find it well worth your time to in- 
vestigate this organization before you decide 
on your radio. À trained Ozarka service man 
is near you—why not discuss this matter 
with him? 


know Ozarka 


When anyone tells you that radio service is 
not necessary, think it over, your own g 
sense will tell you differently. You have a 
right to receive from your radio consistent 
operation, night after night and year after 

ear—the right service by a service man who 
ows how, will guarantee you that lasting 
satisfaction you are entitled to. 


The claim that service will not te necessary 
is the poorest type-of salesmanship—it only 


leads to dissatisfaction later—far too often it 


is used to cover up the fact that the seller is 
not in a position to deliver service. 


In the past, the selling of radio instruments 
has depended largely on having stock on hand 
to deliver—in the rush to buy very few paid 
any attention to what service cou de- 
livered in case any little troublecame.up. ' 


Today; service in radio is not only being 
recognized and demanded but people who 
know, go even farther and demand—service 
by factory trained men. 


‘You would never consider tang any all 
round mechanic repair your car—then treat 
your radio in exactly the same manner. 
Demand not only service but the service of 
men who know—the day of the radio wiz 
who knows all radio instruments is gone—the 
factory trained service man has taken his 
place. 


ARKA 


INCORPORATED T 


120 W. Austin Avenue D 


CHICAGO, IL 


RACE MARR 


¢ 
REGISTERED 


$1 3 250 F. O. B. Chicago. Ozarka Senior 
— 5 Tube Modelcomplete withLoud 
Speaker and all accessories. 
Also built in a 7 Tube Model 


$100 F. O. B. Chicago. Ozarka Junior 5 
Tube Model complete with built-in 
speaker and all accessories. 


$215 F.0: B. Chicago, Ozarka Console 
í 5 Tube Model, solid walnut cabinet, 
complete with all accessories. 


Also built in a 7 Tube Model 


We have a few Openings 


for the Right Men 
HILE there are today 4364 Ozarka 


répreséntatives, some territory is still 

open. We want men who believe in 
the future of radio—men who are tired of 
„working for some one else—men who would 
like to add to their present income by de- 
voting their evenings to Ozarka. ` 


At the start you can keep your present position. 
Later on, after you have proven what you can do, 
then you will ere us all your time because it will 
pay far more than your present position. 


The man we want may not have much money 
but he is not broke. He has lived in his communi 
for some time—he has a reputation that his word is 
good: He may not have made any startling success 

ut he has never “put over something” just to 
make money. He may know nothing about radio or 
salesmanship but he will be successful if he is willing 
to study what we are willing to teach him, with- 
out cost. 


The field in radio is wide open for the trained 
man. The success of the 4364 Ozarka representatives 

roves what men can do. If you are interested, a 
or a copy of the Ozarka Plan, a 100 page book 
which tells a true story of how big money and a 
permanent business can built in radio. It is a 
story of life; of why some men fail while others 
succeed, This book has shown many men how to 
start making extra money immediately and within 
a very short time establish a business of their own. 
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9) The 
Crowning Adventure 


of Burgess Radio Batteries 


They Flew Over the North 
Pole with Byrd 


N May 9, history was made 
e» American history . . 
World history... undying history. 
Lieut. Commander Byrd, in his 
fearless 1500-mile flight across the 
top of the world, adds another 
thrilling triumph to the long, proud 
list of American achievements. 
Radio went along, for radio has 
become vital to the lives and 
success of explorers and adven- 
turers. Burgess Batteries went 
along, sharing the fate—sharing 
the hardships and the glory of 
Commander Byrd, the Detroit 
Artic Expedition, and Capt. 
Donald MacMillan. 


Itis eminently significant that in these . 


glorious triumphs of American courage and 
American equipment where the test of men 
and their tools was the test of the survival of 
the fittest, that the standard products of the 
Burgess Battery Company were selected, 
used and “carried on” under extreme and 
unprecedented conditions. 


Burcess BATTERY COMPANY 
GENERAL SALES OFFICES: CHICAGO 


Canadian Factories and Offices: 
Niagara Falls and Winnipeg 
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RADIO BATTERIES 


- Atuma.—Yes, the Altwaler-Kent pro- 


grams will be continued this winter. * *.* | 


Frances: Alda, Lucrezia. Bori, Madame 
Schumann-Heink, Frieda Hempel, Josef 
Hofmann, Albert Spalding, Maria Kurenko, 
Edward Johnson, Louise Homer, Reinald 
‘Werrenrath, Margaret .Matzenauer, Mary 


| Lewis , Rosa Ponselle.and Charles Hackett 
,’ and WEAF 


are signed for “appearance ; 
WEEI, WSAI, WRC, WCCO, WTAG, 
'KSD and WWJ are’ to be in each hook-up. 
“ * * Were going to have some Al pro- 


grams according to the almanac: 


č 


JOSEPH B.—You evidently heard one of 


the General Electric’ short-wave experi- 
mental stations operating; the G. E. Co. 
have fifteen experimental licenses; 2XAW, 
2X0, 2XAF, 2XAD, 2XAH, 2X1, 9XAK, 
2XAYZ, 2XAG, 2XAH, 2X1, 2XAM' and 
2XAE. * * * They are named in order 
of their wavelengths which run from 3 
to 110 meters. 


Epwarp M. B.—It was Harold A. 
Loging who broadcast the Indian folk 
songs from KOA. * * * So you want 
more baritone solos! My dear fellow, 
we'd give you anything but more bari- 
tone singing; baritones are nearly as 
plentiful as sopranos and sopranos, if 
anyone should ask you, are nearly as 
plentiful, and surely as pestiferous, as 
seven-year locusts. * * * We really ought 
to give you a good bawling out. ~ 


\ 


Bamso.—You want to present a loving ` 
American to. 


cup from the listeners o 
Norman Brokenshire. * * * Sure we're 
wild about the idea—crazy about it. 
We’ll send you a couple of lead nickels. 
* * * (We wish we owned a hotel with a 
thousand rooms in it and could find you 
dead in each room.) 


Harry L.—Fern re Bramer is the 
harpist who plays with Lyon and Healy at 
WGN. * * * We have heard nothing 
to WSAI; its 


about MacNamee goin 
*t it be terrible 


news to us. * .* * Woul 
if WEAF lost him! 


A.W.—Kathleen Stewart is now only 
a microphone name;. Miss Stewart was 
married over six months back. * * * Yes, 
she did concert work before she joined 
WEAF'’S staff. * * * She lives at Pali- 
‘sades, N. Y. and has the living room of her 
cottage papered with applause cards, 


č 


Lirrte Ben.—We don’t know who is 
doing the announcing at WHN; they come 
and go at. WHN. * * * Edward S. 


_ Breck is the piano accompanist at WOR. 
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=R | The — 


YES and NO MAN 


* * * Chest Beebe plays the organ through 
WOR on Tuesday and Friday. * * * ; 
you listeners who don’t watch for the 
announcement of names cause us a lot 
of trouble. . 
as 
e 
HaLLY.—Mary Lewis has signed up 
with Charles Dillingham according to late 
reports. * * * Graham MacNamee used 
to be a music teacher before he crashed: 
radio. * * * How do we get our informa- 
tion? Oh, we just gossip and write hun- 
dreds of letters to the publicity men at 
the studios. 


As 
e 


= Peary Apams, JR:—Charlie Wellman 
is an announcer at KFWB (Los Angeles); 
here’s his photo. * * * Yes, Mary Lewis 
will broadcast again some time this winter; 
it will probably be through the WEAF- 
WJZ chain. : 


Cartes I.—We don’t usually give the 
verses of songs heard over the radio but 
you're so ingratiating that you almost 
disarmed us; 


ALLEN D.—August Werner of the New | 


York Edison Hours is a Norseman; he 
used to sing under Riesenfeld at the 
Rivoli, New York City. * * * How do 
we know all of this stuft? Oh, we’re just 
an old gossip. 


č 


_ Masie.—Why don’t we have more 


cea Why don’t we have more jazz? * * * 
on’t come to us with such a question} 


we'd give anyone ten years in Sing Sing . 


for that request. * * * Jazz is an in- 
dustry not an art. 


MYRTLE AND MazziIE.—So you sing just 
like the Walton Sisters do you? Well, 


‘that’s no recommendation to us. * * * 


We hate baby talk in close-harmony. * * * 
If you must broadcast, try WBAL, in 
your own town—but don’t ask us to 


ten. 
č 


Just A LISTENER.—Judge, Jr. (WJZ) 
composes most of his own stuff. He 
wrote a play once called “The Brown 
Derby.” * * * It was exposed to Broad- 
way for one night only. 


č 


ELMER Haines.—Blande de Costa is the 
soprano in the program of the Pro Musica 
Society (KOA). * * * Lets take the 
negro spirituals off the air? * * * All 
right , Jet's. But how are we going to do it? 


| 


{ 
§ 


| 
| 
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%ontrast the clumsy 

dials of only two 

' years back... with the 
handsome illuminated 
controls MAR-CO makes: 
today. Here is another 
good reason for build- 

ing your set yourself! 


“4 


fy 


OL 


ad 
Wa 
j 


ICTURE a soft, subdued light 
in the room... 

r r r your set in the corner «~ 
with glowing spots of light 
illuminating its swiftly 
readable back panel scales. 

e r r this is radio at its hand- 

somest... 
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» dials dive place~ 
to glowing spots of light 


vided reduces panel-drilling to 
the simple, fool-proof operation 
illustrated below. The original 
MAR-CO_ “friction-drive’—the | 
action that makes backlashimpos- 
sible—has been strengthened, to 
accommodate gang condensers. 
The MAZDA lamp supplied runs 


: z ¢ this is the panel arrange- on your “A” battery, using only 
: ment » the type of skillful  .1 ampere. The switch that con- 
: tuning v that distinguishes trols this lamp may also be used 
the 1927 trend in set as your filament switch + the 
l È construction. lighted scales then serve as 
, » Already, these new MAR-CO pilots. Scales read 0 to 100, or 
; oped controls are specified or optional 100 to 0, as preferred. Price, 
i E a n equipment in a score of this sea- including template, bulb, and 
; a A son’s most. advanced circuits. bezel, $3.50. Replacement 
oe gee f At once, they have become the bulbs, $.20. Write today for 
i is standard in tuning control de- the booklet that illustrates 15 
sign. Use them, in whatever standard makes of condensers 
P Promi set you build, to give, the final mounted on MAR-CO back-panel 
; rominent touch of style, and the utmost controls. Martin-Copeland 
"among the ad- in precision control. Company, Providence, R. I. 
i 7 es ` MAR-CO controls are easy to Branch offices and representa- 
; vanced circuit install. The steel template pro- tives in principal cities. 
designs which TE rag > br 
call for MAR-CO MAR: Ç LTTE 
f SLOT CEIR CUE 


; controls, is the 


mr Toye Here’s how |] that’s ALL” 

you drill | @ | you CAN'T 
iS NS | : / 
the p anel, ° Screw Template Drill holes Remove window Bezel covers; . go wrong y 
A to panel. through Template - opening rough edge S 
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Chosen by 


LENN H. BROWNING, Laurence M. 

Cockaday, Gerald M. Best and many 
other eminent radio designers use the 
Lynch, Metallized Resistor in their ex- 
perimentál circuits and receivers. These 
men know radio; they have laboratory 
and testing equipment with which quick- 
ly to make accurate comparisons. ‘There 


could be no better proof of the true merit | 


of the Lynch Metallized Resistor than 
the endorsement of these experts. 

Comprising a concentrated metallized 
` deposit one-thousandth of an inch thick 
upon a rigid core, sealed forever with- 
in a glass tube, the Lynch Metallized 
Resistor gives conductive, non-arcin 

_ resistance that remains silent, accurate 


Dealers—Write us! 
ARTHUR H. LYNCH, Ine. 


‘Fisk Bldg., Broadway & 57th Street. 


New York, N.Y. 


mRYM AY 


Precision in 
Manufacture | 


The utmost care, the best 
of materials, the most 
skilled craftsmen make 
each Lynch Metallized 
Resistor the precision- 
| built, yet rugged little in- 

_ strument that it is. 

Frequent rigid inspec- 
tions, and sufficient aging 
before final test make 
possible our guarantee— 

Absolutely Noiseless 
Permanently Accurate 
Dependable! 

Our warranted accu- 
racy is 10% but through 
precision in manufac- 
ture, Lynch Metallized 
Resistors average within 
5% in actual production. 
Arthur H. Lynch 


Because thefixed Wut 
resistor is small \¥ 
in size, do not 
underestimate its 
vitalimportance. 


INC. 
NEW YORK NY. 


PRICES ;— l 
-25 to 10 Megohms .50 
above .01 to .24 “ .75 


Single Mounting 35 
-001 to .01 “ $1.00 s 


Lynch Metallized Resistors cost no 
more than the ordinary kind. If your 
dealer cannot supply you it will be well 
worth your while to wait for the mail— 
we ship post-paid, at once. 


> Ñ N J 


ESISTORS 


FIXED 
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EXPERTS 


Double ‘ 50. 


ve Te LSS) 
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is now playing at WMCA in the Hardman: 
. Hotir 


S. Wentwonrii.—Broadcasting stations 
do not pay for the usé of néw, unpublished 
songs. 


y x. 


Brå Boy.—No station that we know of 
specializes in poetry. * * * N.T.G 


(WHN) used to throw a poetry fit Geca- | 


sionally; he shattered the diaphragms of at 
léast four microphones with “Boots” and 
“Dangerous Dan McGrew.” 


Harry M.C.—Franz Lehar wrote “The 
Merry Widow,” not Rudolf Friml; ex- 
cerpts from this have oftén been broadcast. 


t4 


Hinxy-Dinx.—You're getting to be a 
regular customer. * * * How do you get a 
job in a studio? Well, that depends upon 
what you ean do and how much you Want 
for doing it. * * * If. You aii do a lot and 
want a little, you might get a job. 


¥ 


BELLE or BeLtrort.—' Major” Andrew 
While is just as he sounds over the air, 
“regular.” * * * He hyves in New York 
City and is president of a radio concern. 
* * * We don’t think that there is a more 


perfectly human announcer on the air— 


and, as you know, we're awfully fussy 
about announcers. 


Wrirer Man.—Yours is an interesting 
letter. * * * WMCA gives a complete 
financial service, following the tape 
closely each day. * * * Yes, there is a 
great déal of room for improvement in 
program presentation. 


_G. H. Wuriresnav.—K. K. at WGR 
(Buffalo) are the initials of Mr. Kenneth 
Kickett the announcer at that studio. He 
was formerly a research worker in the 
Eastman Kodak Laboratories at Roches- 
ter. 


č 


Harry L.B.—One of the “Two Guitars” 
at WGBS is said to be a Russian prince 
traveling incognito; the other of the two is: 
Serge Krotkoff, formerly a performer at 
Maxima’s Cafe in Constantinople. * * * 
This sounds like publicity applesauce to 
these old ears. * * * Langston Hughes is 
the negro poet you are thinking of; he was 
“found” by Vachel Lindsay, while a bus- 
boy at a Washington hotel. * * * His 
work has been read over several stations. 


č 


ROBERT D.—Charles D. Isaacson is the 


impressario of WRNY; he was formerly |. 


musical critic of the Evening Mail. * * * 
So you are a Brokenshire fan. * * * Well, 
welll * * * Don’t try to work up our en- 
thusiasm; we eat meh like Brokenshire. 


é 


Super-Man.—Vee Lawnhurst was not 
named after a real estate development; she 
. * * * So's your Aunt Jemima. 


- nae 


See that screw. 


A SCREW DRIVER 
ADJUSTS AN XL, 


Used in POPULAR RADIO g 
Improved Browning-Drake | 
Hook E 


Indorsed by leading radio authorities 


SORIII A slight turn obtains cor- 
Model N rect tube oscillation on 
all tuned radio frequency circuits. Neutro- 
dyne, Roberts two tube Browning-Drake, 


McMurdo Silver’s Knockout, ete., capacity 
range ¥% to 20-micro-micro farads. Price $1.00. 


66°99 ith grid clips obtains the 

Model G proper grid capacity on 

Cockaday circuits, filter and intermediate fre- 

quency tuning in heterodyne and positive grid 

bias in all sets. Capacity range: 
Model G-1—.00002 to .0001 MFD 
Model G-5—.0001 to .0005 MFD 
Model G-10—.0003 to..001 MFD 
Price $1.50. 


X-L, PUSH POST 


Push it down with your 
thumb, insert wire, remove 
pressiire and wire is firmly 
held. Releases instantly 

: Price 15c; 
Push Post Panel perma- 
nently marked in white on 
black insulating panel. In box 
including soldering lugs, rais- 
ing bushings and screws for 
mounting, etc, Price, $1.50 


X-L Radio Laboratories raio" iE: 


UDIO 


AMPLIFICATION 


The four types 
thoroughly ex- 
plained in a fully 
illustrated booklet 
9”x12” . This book- 
let will be sent 
to you absolutely 
FREE if you will 


send me six cents 


in stamps to cover 
‘cost of handling 


and postage. 


W. McMANN 
DEPT. PR 

64 CHURCH STREET 

NEW YORK CITY 


N 


"= 
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Get Special Offer and Amazing Low Price! 
The celebrated Miraco Ultra-5— U.S. Navy type circuit, has 
also been adapted to Single Dial Tuning—without sacrifice 
of selectivity, volume, clearness, power, tone, or dise 
tance getting qualities! In the magnificent bi 
ou turn one vernier knob for stations 

Bre of ie long, Ib tin deen iota DREE Bakelite 

et, 28in. long, 15 in. deep, 10 in. high. Slopin eli 
Ln AE DAN, Aino offered on 30 days ree triall 


į Coast te Coastan* loreign 
Reception Certified 


bY¥“Miraco users 
Notice! 


` ing from delighted users so highly endorsing 

them to friends) again enable us to add hosts 
of costly new features 
and up-to-the-minute improvements Bu 
as you, might expect to find 
much higher priced sets. 
year are still better—more beautiful— 
moreselective—morepowerful forless money 
than ever before. 


| USER-AGENTS WANTED - » WRITE! 


from users everywhere leave little for us to add. These are only 
a few of the many in our files and which we receive daily. Send coupon 
tional proof and testimony of nearby users. 


tune-6, above shown, 
everywhere. Beautifu 


for plenty of ad 


HAS NO EQUAL FOR TONE, VOL- 
E, DISTANCE. North Wildwood, 
.N.J. Miraco best packed set I ever 
saw shipped. Words cannot express 
the wonderful tone quality volume 
nee. First night received 


¿ Oakland, 

«Also Porto Rico, Cuba an 
Francis B. Lee. 

TONE QUALITY PLEASES EVERY- 

7 ONE. Philadelphia, Pa. E e 

that bears the Miraco ia very pleased 

etc, Itune 


withtone,d 
ing International 


210 London 


Miraeco. ] can cut through WWJ, 
WCX, WJR, WGHP, ye stron 
loca) stations, and this is done wit. 

of a turn. In every way it 
simply perfect. Charles Paul. 


any ce. 
does and more. I have bad stations 
: a New York and Cuba in the east, 
scores of 


of other stations on the 

, west coast. I have logged up to 

‘date 160 stations and they all come 
{a wonderfully. Monte Giles. 

MIRACOWINS AGAINST 3 OTHER 

MAKES. Pearland, Texas. I tried 

: otber makes andthe Miraco is 

’ best of them all. Received KFI, 


Angelos, Calif. on loudspeaker, 
ou cbards. 
Nacogdoches, Texas. On my Miraco 
have heard stations from Cuba to 
cisco and from Mexico City 
| to Pittsburgh. Walter M. Frisbie, 


S 
4 
& 
a 
a 
5 
2 
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on the loud speaker 
the first night--our 
pr experience tun- 


MIRACO BEATS A SUPER EIGHT. 
Cobalt. Ontario, Canada. Miraco is 
oneof the best radiosin allthe north 
country. There is aman here whohas 


es that 
00 or more. J Di Tison 


eal Single Di 


3 
| Magnificent Big Powerful Miraco“Unitune-5” 


tter | Get lots of distant 


lit tike -to took Iik 
ajats like $200 sang 


Control! 


Miraco Uni» 


piano hinged, solid wals 


Enormous sales of the! 
celebrated Miraco big 
Receivers (result- 


latest refinements 


oniy on 
Miraco’s this 


MOST SELECTIVE -SUPERIOR 
TO $120.00 SET. Santa Cruz, 
California. I do not hesitate to 
show my friends the ‘‘Miraco Su- 
periority’’ over my (namesanother 
pet} costing $120.00. The Miraco 
s the most selective set I have 
seen yet and cuts out the jumble 
ofstationsonthelow wave lengths 
in 11/2 points. Wm. uette. 


MELLOW TONE -- LOUD AND 
CLEAR. Indian River City, Fla. 
Awonderset. Am having splendid 
results. Have had Miraco four 
nights and have atations on my 
list from Cuba to New York, 
Chicago, Denver, Texas, all com- 
ing in loud, mellow in tone and 
clear, I have one sold alreadyand 
did not even try. Mr. H. G. Duff. 


REFUSED TO TRADE ‘IT FOR 
EXPENSIVE SET. Prosper Dee: 
Over 31 stations brought in first 
night on loud speaker. I ordered 
the Miraco for a friend and he is 
more than pleased. I offered to 
trade my Nentrodrns for it but he 
refused and ithas|the nameof the 
best set in the community. M, E. 
Hulton, 


PENNSYLVANIA BEGINNER 
GETS "EM ALL OVER. Corry, | 
Pa. Have had Miraco one month 
today and havere- : 
ceiv over 115 
stations from 
pipat of the 
United States, 
Canada, Cuba. 
and Mexico.‘ 
I think this is 
peent eiod for 
one t 


had any experi- 
ence before. 
Clarence Drugfelder. 


LIKES IT BETTER THAN $150 
*-$250 SETS. Westville, Ill, 
Miraco sure is a wonderful set. I 
get the stations easily Tithonus 
noise-»that’s one of the amy de 


beatsthemall. My 
the Miraco. Ihave had stations all 
over the U.S.A. I tune in Mexico 
City and Havana, Cuba any time 
they are on the air. Alex Kinder. 
BEATS COSTLIER SETS WI 
ORE TUBES. Lexington, O. 
ave given Miraco a thoroughtry 
out and find it to do all you claim, 
85 stations logged so far: getting 
new ones every week. Thislistin- 
cludes coast to coast, Canadian, 
Cuban and Mexicanstations. The 
selectivity is remarkable. 
Others here in town have 
more expensive and 
elaborate sets wi 
more tubes butdo 
not ever do this, 
Fuller Temple. 


MIRACO OUTe 
PERFORMS. 


eard a lot of 
radios but the 
Miraco is best 
all around. Jam 

roud of mine. 

omesin fine anå 
clear. No noises. 


stations, Surely am 
satisfied. Orvey Sharpe, 


® Solid Walnut Cabinet 
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28 in.lon À RADE MARK REGISTERED 


Send Coupon for 
Amazing Special 
Offer! 


NOTE: This offeris made B 
to prospective buyers by 
famous big Ra 
tion, one of America’s old- 
est reliable manufacturers 
of fine sets—seventh suc- 
| cessful year. 

ficd users in, every state. 
Postal or coupon bringstes- 
timony of nearby users and 
proof Miraco’s outperform 
sets costing up to 4 times 
| as much. Very easy to ine 
and operate. 


AMAZING 
SPECIAL OFFER 
to User-Agents who will 
aliow friends to listen to 
their Miracos. 


dio Corpora». 


Many satis 


UTIFUL-BIG-POWERFUL 
Sit, MIRACOU 3 


Price 


= =m) 


~ 
P 


RA 


Solid Walnut Cabinet 


27 in.long 


iULTRA-SELECTIVE LONG DISTANCE 5 TUBE SETS EASY ON BATTERIES 
Unless Trial Proves Your Miraco the Most 


Selective, Clearest Toned, and Most 
Powerful Distance Getter—Don’t Buy it! 


No need to wear out expensive batteries burning 6, 
7 or 8 tubes when users everywhere are reporting 
that the big latest Miraco'6-tube sets actually are 
unsurpassed (even at much higher prices) for razore 
edge selectivity, extreme long distance reception, 
clear natural tone and powerful loud speaker volume 
‘combined with great economy in use of battery cur- 
rent! Enjoy a powerful Miraco 80 daysin your home 
=at our risk—and be convinced! Your verdict final— 
absolutely no strings to this. Save or make a lot of 
money on sets and accessories this season by sending 
IMMEDIATELY for our Amazing Special Offer! 
Deal Direct with a Big Reliable Corporation 
Remember this offer is made direct to you by a big 
responsible manufacturing corporation—one of the 
oldest and most successful set-buildersin the indus- 
try—a concern which has grown to immense size thru 
recommendations of its many thousands of satisfied 
customers who bought after trial. ; 


“ For years the Midwest Radio Co 
satisfacto 
Ohio. The 
the sound and steady 
of the Corporation and frome 


cially responsible. 
dealings.” THE 
Member F 


What a $3,000,000 Federal ReserveBankSays: 


observed year after year. We are personally acquninted with all officers 

[ eriences know them to 

integrity and ability. We consider them to be both morall 

ghey have a reputation for fair and square 

PROVIDENT SAVINGS BANK T CO. 

ederal Reserve System, Capital and Surplus over $3,000,000. 
Pioneer Set Builders 


a HE NES 
Midwest Radio Corporation 7th Successful Year Cincinnati, O. 


All the Proof you want is waiting for You! 


Our Factory Prices Save You Up to One-Half 

Wedeal direct by mail with users, agents and deal- 
ers, thereby effecting great savings which are reflec- 
ted in amazingly low prices. Everything we sellis high- 
grade. Don’t confuse Miraco’s with small, cheap sets. 

You'll be Proud of Your Miraco 

In its big, handsome, expensive-looking solid wal- 
nut cabinet with sloping front, you'll beproud tohave 
friends examineand hear yourMiraco. Inconstruction, 
appearance and performance, every inch a high- 
pence set. Handsomely gold illustrated genuine 

akelite front panel and genuine Bakelite knobs— 
finished in grained walnut. Finest parts obtainable 
-~thekind used in $200sets. Bakelitesub-panel. Many 
exclusive features. Each Miracoreaches you complete- 
ly assembled, rigidly tested, splendidly packed and 
factory guaranteed for one year. Easy to install and 
operate—full instructions supplied. Send NOW for 
testimony of nearby users and Amazing Offer! 


DEALER 
ration of this city have been ve 
customers of this Bank, one of the Target in. Southern prie Aor OnE 
idwest organization was ‘one of the very first to engage in aeneition 
the manufacture of radio sets, and to us their success is evidenced by Ratton Swa 
ansion of their business which we have popularity, 


superior per- 


o] formance of 


be men of honor, 


y and finan- 


sets, at am- 
azingly lower 
rices, make 
Fher easy to 
. sell. Send cou- 


pon Loe | for 


& TRUS 


Coupon or postal brings reports from hosts of users in your vicinity and elsewhere proving that 


raco Bets at rock-bottom money-savin 


t obligations of 
thd fall perils 
NAN 


ratare, test ny 
) Agen 


factory prices, outperform sets cost- 


ing up to ours aes = moci ion rara a oo buy. : ers, TION 
ubes, ries, etc., at big savings from 
Get our proposition before spending ORA 
mame A Pa JO CORP 


of users pos 
gee NG 
y) 
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o od 
y CONTROLIT f 
iN “A 
a4 =A WORTH- WHILE GIFT 
p ADIO devotees will be glad to get a Brach Con- L 
@ trolit on Christmas morning. Controlit is new. CF 
s It’s novel. It’s different. It is something that will 7 
a add enormously to the enjoyment of radio. 4 
o` Adding a Controlit to any set eliminates ALL t2 
i switches from “B” Battery Substitute and Trickle € 
A Charger and places complete automatic control of “a 
Sy set and power supply in one switch — the SET E 
d . SWITCH itself. vy 
k | ` Itis the gift of gifts to owners of radio sets. A 
g It should go with every new set at Christmas time. oD 
aN 
Price $6—in U.S. A. iE 
N 
BRACH LightningA i 
ignthingAtrester y 
No aerial should be without the protection Z 


to radio and home which a Brach Lightning 

Arrester affords. Good sense demands this 

protection. The authorities require it. 
Every Brach Arrester carries with it a $100 


insurance guarantee. 
Prices as low as $1 


The New Brach ‘Drip-Proof 
TOTEM-POLE BI DROMEIS. 
ANTENNA Aan Claslyn Balls i i. ae ET 


bined the Drip-proof feature 
which insures full protection 
À against battery acid falling on [B® 
\ and injuring parquet floors, | 
A ^A rugs or clothing. i 

I $ After testing battery, the Hy- } 
drometer can be washed with- gia 
J outdanger from dripping acid, 
-A Something nice to present toa § | 
4 radio fan or to buy for your F) 
own use, 


Price $1 


Here is an aerial antenna that ( -$ 
gives most complete reception 
and unusual clarity to radio. 
It is the size of a small flag pole, 
can be readily attached to roof 
or side or window ledge of 
house and does away wi I 
unsightly makeshifts. 

Totem-Pole Antenna with 100 |: 
feet wound wire and fasteners, |. 
complete for 


Only $10 


Brach 


-= Radio Products 


L. S. BRACH MFG. CO., Newark, N. J. @ 
L. S. BRACH OF CANADA, Ltd., Toronto, Can. 


BUTTERFLY.—Carolyn Andrews is now 
back in the Capitol gang. * * * Yes, she 
is easily the most perfect soprano on the 
air; she is also the mother of a baby gr. 
* * * Do we expect to be in the Hall of 
Fame? Why certainly; why not? 


č 


James BowLres.—‘“‘Raindrop”? was a 
fantasia presented by KNOX (St. Louis) 
on September 21, 1926. * * * Mr. Gure- 
wich, the saxophonist, “appeared” at 
WOR; Sousa once said that he was the 
greatest player of this instrument in 
America. * * * However, we’re shouting 
for Rudy Weedoff. 


HucKLEBERRY.—We have tried to trace 
Jack Donley for you but our Intelligence 
Department has been unable to locate 
him; sorry. * * * Anything else we can 
do for you? * * * Yeah, we smoke cign. 


€ 


Jounny.—Rudolph Puletz played the 
French horn solo from WGBS on the 
night of September 21st; we did not hear 
him, but a French horn solo does not 
seem exciting to us. * * * It is said that 
this man comes from a family of French 
horn players. * * * We come from a 
family of poker players. 


Tuomas Burns.—We don’t know who 
plays WGN’s “phantom violin”? and we 
care less; it’s cheap publicity, to our way 
of thinking. * * * Kelley Smith is the 
studio director of WBBM. * * * Is Mace 
Namee going to stay with the National 
Broadcasting Co.? * * * We presume 80. 
Why should he leave? 


€ 


Cicero.—The Do-Re-Mi-Double Quar- 
telte sings from KMOX. * * * If you 
think announcers are detrimental to pro- 
grams, you're thinking straight. * * * 
That makes you a very dear friend of ours 
as N.T.G. might say if he had the chance. 

ds 
e 

JEROME J. J.—Al Santoro is the regular 
sports announcer of station AGO. Were 
we ever an announcer? My heavens, do 
we sound like one? * * * That’s a very 
dangerous question to ask this department. 


€ 


Cranky.—KGO’s play “The Trick” 
was written by Mrs. Rudolph Coffee, a 
Californian. * * * Kay Renayne sigs 
“blue” songs from WBBM regularly. We 
are no great consumer of “blue” songs, we 
can tell you that. * * * Don’t Hane? nasty 
things about Keith McLeod!. Some 
night you'll get tapped on the head witha 
piece of lead pipe; that’s how much we 
think of McLeod. 


Jutes Bernie.—Estelle Wentworth was 
the dramatic soprano singing from 
Atlantic City. * * * She was the prims 
donna with San Carlos Opera Co. 

as 
e 

N.Y.C. ANNOUNCER.—Do we ever tir 
of dishing out raspberries to the announe 
ers? * * * Wedon’t dish out raspberries to 
the announcers; we chide them and deal 
out gentle admonishments, but that it 
all. * * * Really, were not nearly 3s 
vicious as we may sound. 


č 


Cart Van BruEN.—What 
think that Carolyn Andrews 
Davia Mendoza? * *.* Yow 
+ * * Lady Baltimore (WBAL) is another 
“radio mystery.” 


Fr 
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Velvet Brings Joy 
Wherever You Arel.. jso 


Velvet Radio Speakers bring a def- 
inite contribution to Radio repro- 
duction in more 
than mere beauty 
—for the rich vi- 
brant tones are 
natural as life itself 
—It’s “just as if 


i MosT any Speaker. you were there” 
+ brings something of 
»  Radio’sjoy--but until you 
. have ‘really heard a “Jewel 
1 Case” with its resonant 
tonal beauty, tonal com- 
pleteness, naturalness, you 
have missed the fullest 
. joy! There are so many 
‘ claims in Radio we can- 
'  notask you to believe our 


You'll find a delightful 
surprise in store—when 
first you hear the “Jewcl 
Case” —or any Velvet 
Radio Speakers. 


qi! i 
” , 


earn W7 


. words---just believe your A rich musical background for 

ı own ears when you listen the tinkling pleasantries of the 
to recreations of music, _ card game—with the “Jewel | 
speaking, or singing so Case”. Its a musical instru- ! 

: naturaland satisfying you ment—supreme in tonal beau- 

| scarcely realize the living ty and power—butit is, as well, 

- authors are miles away. a rarely beautiful piece of pe an | | 
That is Radio joy! handicraft. . . 


_ For Christmas 

What: more appropriate 
gift can you conceive— 
what more lasting pleas- 
ure can you give a loved 
one—than the joy to the 
eye and delight to the ear 
which the Velvet ° ‘Jewel 
Case”, of all Radio Speak- 
ers, brings in superlative No. 21 i i 
measure! “The Jewel Case” i 


Words nor picture can fully reveal to you the 
soul of this instrument supreme—‘for it is as a 
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Ask your Dealer! living thing—so natural are its tone recreations. 
Sales Department Manufactured by 
The Zinke Co. The Borkman Radio Corp., 
No. 18 $27.50 1323 S. oe Ave. Salt Lake City, Utah 
“The Chinese Cone-Flex” | Chicago, Ill. _ Kalamazoo, Mich. 
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with “ti Set of 
Aristocrat” 
Vernier Port Dials 


HE Aristocrat Vernier Port Dial is 

the finest tuning, finest looking dial 
on the market—the finest dial that men 
and machinery can build. Yet, despite 
its incomparable quality and superior 
advantages, the Aristocrat costs no 
more than ordinary vernier dials. 


Vernier ratio is 14 to 1—fine enough 
to bring in countless stations that you've 
never heard before. All mechanism 
and shaft ends are concealed. No gears, 
chains or cogs to backlash, wear out or 
get out of order. 
but a few minutes. 


shafts—aligns rite, holds tite! 


To acquaint you with this new 


superior dial we are making a special 
limited FREE Offer. = With every set of 


amazin g 
Special 
= 7 


Easily installed—in — 
The famous. Kurz-. 
Kasch Split Bushing fits all condenser 


Pi 


three Aristocrat Vais Port Dials, 
your dealer will.give you an up-to-date 
Log Book of 48 pages (worth $1). 
It is bound in beautiful, two-toned 
MoCoTan Leather, embossed. Lists 
every station in the country using 


power of 250 watts or more. All the 


important foreign stations listed. In- 
dexed by wave lengths, call letters and 


location. You must see this Log Book— ' 
‘only then can you appreciate how 


valuable it is. 


. Remember, the Aristocrat Vernier 
Port Dial is supplied in three finishes— 
black with whitemarkingsand mahogany 


` or walnut with gold markings—at the 


same low price—$2. Itis sold atall the 
better dealers. If your ’s cannot supply 
you, tell us about it. 


THE KURZ-KASCH COMPANY, DAYTON, OHIO 
Moulders of Plastics | 
` Orrices: New ae Chicago, San Francisco, Los Angeles, Portland, Spokane, Denver, Toronto 


KURZ ®KASCH 


Aristocrat Dials and Knobs. 


mh, | 


Wanted—A Radio Humorist 
(Continued from page 768) 


He is a good radio comedian; in fact, 
there is none better. And much of his 
success is due to this very element of 
spontaneity, and also to the facti that 
his jokes and comments are pon 


events and happenings fresh in, the 


: public mind. His comments are not 


the dead wood that so many entertain- 
ers pass out as humor. And also he has 
the ability to make his whimsical per- 
sonality carry over the radio; he can 
transmit it and stands as alive before 
the people with the headphones as he 
does before a Follies audience, or before 
the diners at a banquet. Another 
factor in his favor is that he talks slowly 


_ and every word carries. 


Many a comedian has failed in broad- 
casting for the reason that he has talked 
too fast. It would not be too fast be- 


. fore an audience which could see his 


facial expression and his illuminating 
gestures, but when these helps have to 
be imagined the talk is so fast that only 
a part of it is understood. 

Irvin S. Cobb goes well over the 
radio, and onc of the things which adds 
much to his particular brand of enter- 
tainment is the little chuckle he in- 
dulges in when telling a story. The 
story is funny to him and he so com- 
pletely loses himself in it that he has to 
chuckle as he goes along, and this feel- 
ing of enjoyment is in turn imparted to 
his listeners. And again he tells mostly 
negro stories and he delivers the dialect 
so well that this, coupled with the fact, 
as explained above, that a negro story 


is the best kind of story to tell over the 


radio, makes him an outstanding radio 
success. 

It is interesting to note in this particu- 
lar that Judge, Junior, is growing in 


_ popularity as a radio humorist. He 


appears over WJZ and has a bright 


- chatter concerning the latest on Broad- 


way and its current attractions. At 
first, people thought that he was in- 
spired by advertising, but now they are 
beginning to discover that he has 
nothing to sell and that he merely talks 
about what interests him. So he is 
coming to take his place among the 
popular entertainers. Judge, Junior, 
himself was a former vaudeville per- 
former, but is no longer in vaudeville. 
He has a trained speaking voice and 
knows how to get his effects. He is 
one of the few variety artists who is a 
success over the radio. 

It is particularly hard to get humor 
on the part of announcers at any of the 
larger radio stations, for the reason 
that the announcers are required to 
write out in advance what they are 
going to say and then must keep to the 
text. In this way they are not able to 
add anything personal or impromptu. 
In the smaller stations the announcers 
are allowed more freedom and can im- 
np and add to the entertainment by 
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You enjoy radio like a gentleman—if you can get the best out - 
of your set and forget all worry and bother. That’s your happy 
frame of mind when you keep your batteries, full of pep with a 
Rectigon. The most absent-minded dial twister snaps on a Recti-. 
gon without a qualm. What if you do tune in while you’re 
still charging your battery? There’s no harm done, not the 


slightest. What if the current does go wrong in the dead of night? 
Your batteries will not be discharged with a Rectigon attached. 


when you keep power in your set with 
Westinghouse 


Rectigon — 
- Batte: vharger 


ELECTRIC 


No noise as it charges — not 
a bit of fuss. Not even 
a murmur that would 
disturb the mildest 
slum ber. 


No acids, no chemicals—no 
moving parts—nothing 
to spill or burn. No 
muss, no worry. You'll 
have no spoiled rugs, 
no toned c okhiing: 


Saves its cost in short order— 
Count the dollars spent 
in a few trips to the serv- 
ice station and you'll 
hotfoot it for a Rectigon, 
for the good it does your: 
pocketbook as well as 
your batteries. | 


eae. 
Snaps on in an instant—J ust 
plug into the light socket, 
snap on the terminals. 
Saves service station 
bother. Spares interrup- 
tions caused by absent 
batteries. 


wake 


wa a the 


Charges both ''A’’ and ‘‘B’’ 
batteries— Keeps both 
packed with power. Bulb 
is used for “B” battery 
charging and it is en- 
closed, like all other 

arts, in metal, safe 
rom accident. (Recti- 
gon charges automobile 
atteries, too.) 


THE RECTIGON is a superb Westing- 
house product. Things you can’t see, 

like extra heavy insulation, things you can see, like the 

No Storage Battery Radio durably enameled case—all are of highest quality. 
is Complete Westinghouse also manufactures a complete line of radio 


Withou t a Rectigon instruments, and Micarta panels and tubes. i e 
; WESTINGHOUSE ELECTRIC & MANUFACTURING CO. 
Tune in on KDKA - KYW - WBZ - KFKX ` 
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“Weighs out right capacity as 
accurately as the apothecary 
weighs out a precious drug.” 


ACL 


ECHNICAL men were 

quick to appreciate Sangamo 
condensers in intermediate capac- 
ities. One engineer, well known 
to readers of radio publications— 
Austin C. Lescarboura—sends us 
the following characteristic com- 
ment, which is published with 
his consent: 


“In my ‘laboratory we de- ' 
velop new circuits and varia- ` 
tions of old circuits, publishing 
the results in radio magazines. 
Needless to say, we are using 
‘and specifying Sangamo con- 
densers throughout. In my 
opinion there is no other fixed 
condenser that can compare 
with the Sangamo inaccuracy, 
permanent capacity value, 

- neatness and handiness. 


“The Sangamo condenser 
weighs out just the right cap- 
acity as the apothecary weighs 
out a precious drug.” 


_ Mica Condensers 


are made in 34 sizes, ranging from 0.00004 
mfd. to 0.012 mfd.. Sangamo Wound . 
Condensers are ready in capacities from 
1/10 mfd. to 4 mfd.; Series A guaranteed 
for continuous operation at 250 volts 
AC, 400 volts DC; Series B guaranteed 
at 500 volts AC, 1000 volts DC; also 
12 and 14 mfd. blocks. . 


Sangamo Electric Company 


6332-10 Springfield, Illinois 


RADIO DIVISION, 50 Church Street, New York 


SALES OFFICES—PRINCIPAL CITIES 


‘making wisecracks of their own. The 


larger stations are not in favor of it, as 
the stations wish to be bigger than any 
employee, and if the announcer has any 
element of popularity he is apt to be- 
come bigger in the eyes of the public 
than is the station itself—and then he 
wants more money and the corporation 
can’t see anything funny about that. 
A small station in New York has a 
rough and ready announcer who is 
steadily gaining fame and popularity. 
There is nothing subtle about him— 
merely rough, bubbling humor, but he 
is funny. Rarely does he ever intro- 
duce a speaker or an entertainer with- 
out getting a laugh out of his audience; 
and so popular is he that often he is 
bigger than the person he introduces. 
But a large station, with all the rules 
that. a. corporation. hedges around its 
announcers, would not keep him. Just 
about the time he got to. be popular, 
the corporation would send him on his 
way, but it is he who makes the small 
station very popular. He is one of the 
real radio humorists of the country. 
And so we might close this article 
with an imaginary advertisement in the 
help wanted department of a newspaper: 


WANTED—A RADIO HUMORIST 


We are greatly in need at once of a num- 
ber of good radio humorists, male or female. 
Applicants’ must be able to make people 
laugh without hurting anybody’s feelings. 
Steady employment, good salary and 


short hours. Don’t wait to write—apply 


by wire. = 
BROADCASTING DIVISION 


ANY RADIO CORPORATION 7 


Changes in the List of 
Broadcasting Stations 
in the U. S. 


These corrections and additions to the list whick 
was published in the March, 1926, issue of PorULAR 
Rapio (together with’ the changes which have been 
published in succeeding months) make the list correct 
as of November 1, 1926. Further changes will be pub- 
lished each month in this magazine. 


STATIONS ADDED 


KGCX Vida, Montana 240.0 
KGDE Barrett, Minnesota 232.4 
KSEI Pocatello, Idaho 260.7 
KXRO Seattle, Washington 240.0 
WBMS North Bergen, New Jersey 223.7 
WBRL, Tilton, New Hampshire 365.0 
WDXL Detroit, Michigan 296.9 
WEDC ag Illinois 422.3 
WJUG New York, New York 516.9 
WKB New York, New York 285.0 
WKB Auburn, New York 225.0 
WKBV Brookville, Indiana 236.1 
WOBB Chicago, Illinois 552.0 
WOCB Orlando, Florida 

WKBS Galesburg, Illinois 361.2 
WTRC New York, New York 239.9 

CHANGES IN CALL LETTERS 
WBDC Grand Rapids, Mich. changeto WASH 
CHANGES IN WAVELENGTHS 
KFQB Fort Worth, Tox., 263 change to 508.2 
KFWC San Bernardino Cal., 211.1 -changeto 291.1 
KFWI San Francisco, Cal., 226 change to 249.9 
KFWM Oakland ., 206. changeto 315.6 
WCSH Portland, Mo.. 256. change to 499.7 
WEMC Berrien Springs, Mich., 285.5 change to 315.6 
WGES Chicago, Ill., 249.9 change lo 315.6 
WJBV ven, N. Y., 469.9 change to 288.3 
WJBW New Orleans, La., 340.7 change to 270.1 
WLWL_ New York. N. Y., 288.3 change lo 384.4 
WRNY New York, N. Y. 374.8 change to 373.8 
CHANGES IN LCCATIONS 

KFQW North Bend, Wash. change to Seattle Wash. 
KFWI 


South San Francisco, Cal., change to San Fran- 
cisco, Cal. wie iog a be 


- = a . 
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A Novel and Efficient Detector Receiver 


for 


Home .°. Office .*. Hotel 


THE 
TALKING BOOK 


Bringsa new story every night 


Complete 
Radio 
Receiver 


Pair of standard Ear 
Phones, Aerial and 
Ground Leads, In- 
door Antenna, Self- 
contained in attrac- 
tive book. 
Connected in a sec- 
ond. It runs for a 
lifetime. 

No trouble—No over- 
head. 


Equipped with New 
CELERUNDUM RECTIFIER 


- No battery required 
Tone Quality unequalled 


Price $3.50 
With Ear Phones $6.00 


Live Distributors Wanted 


Manufactured & Guaranteed by 


THE LISTEN-IN CO. 
115 Federal St. Boston, Mass. 


Wonderful 
Volume with Clearness 


AMPL-TONE 


Phonograph makers have spent 
years perfecting the acoustic prop- 
erties of their phonographs. Use an 
AMPL-TONE Unit and make a real 
Loud Speaker in an instant or use it 
in your horn and get better results. 

After all, speakers are as good as 
their unit. We make a real unit at a 

‘real price. Money gladly returned if 
you are not entirely satisfied. 

We make units for other manufac- 
turers. 


The UNION FABRIC CO. 
DERBY, CO 


Makers ef the Excellent French AMPL-TONE 
Headset 
Please send me an AMPL-TONE 
Unit for which I enclose $3.00. 


Name..... @eessecdeoeee0eoeoeeee 
Address....cccececceces 
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The Salt’ on the Tail of the 
Broadcast Frequency 
(Continued from page 775) 


this being the lowest frequency recog- 
nizable as a musical note. As 16 cycles 
is only 0.016 kc, this error would be 
extremely small. Although this test 
utilized a fundamental frequency of the 
quartz plate, it was found that there was 
no blanketing effect from the transmit- 


ting set sufficient to affect the operation | 


of the piezo oscillator except when the 
oscillator was placed close to the con- 
trol board. Since in this test a funda- 
mental frequency of the piezo oscillator 
was used instead of a harmonic, the 
beat note was much louder than that 
previously obtained. 

From these tests of the piezo oscilla- 
tor one may predict that if their use 
becomes general in broadcasting sta- 
tions, all interference occasioned by 
beat notes between carrier waves of 


stations of different frequency assign- 


ments will be eliminated. This idea is 
based on the fact that no two stations 


gould ever deviate in frequency to such 


an extent that their frequency difference 
would be appreciably less than 10 kilo- 
cycles, a frequency which is entirely too 
high te produce an objectionable beat 
note in the phones of receiving sets. Of 
course a broadcasting station ” equipped 
with piezo oscillator apparatus directly 
connected in its transmitting circuit so 


that the frequency is automatically con- | 


trolled is even a step further toward the 
elimination of interference. However, 
this application of the piezo oscillator 
1s expensive; it requires partially’ re- 
wiring the transmitting circuit. On the 
other hand, the use of “the piezo oscilla- 
tor as a separate device costs no more 
than a well constructed frequency meter, 
and if the transmitting circuit is well 
designed, as indeed all transmitting 
circuits should be, so there are no sud- 
den variations in frequency, it is merely 
necessary for the station operator to 
listen in the phones of the piezo oscilla- 
tor at occasional intervals and make 
slight readjustments in the transmitting 
set demanded by the piezo oscillator. _ 

The applications of the piezo oscilla- 
tor described herein utilize the faculty of 
hearing. It should be quite possible to 
add other apparatus to the piezo oscil- 
lator so that a variation in frequency 
from the transmitting circuit will, in- 
stead of producing a change in beat 
note, cause a movement of a needle 
across a scale. Thus the individual 


A PIEZO OSCILLATOR 


Ficurse 4: This schematic diagram shows 
the quartz plate in the circuit of a vacuum- 
tube oscillator for generating alternating cur- | 
rent oscillations on a standard frequency. 
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Make Your Set Safe \ | 
With a We 


Belden Fused | | 
Radio Battery Cord | | 


FOR a perfect Radio Christmas, protect the new tubes and 
batteries, and also avoid fire hazard from crossed wires by 
hooking up your set with a Belden Fused Radio Battery Cord. 


The tiny A and B battery fuses, concealed in the little two- 
piece bakelite shell, can be easily inspected. 


This handy cord also improves the appearance of the set md ' 
eliminates all loose wires. 


For maximum range and vo- > 
Ask your dealer 


ume, ask your dealer for a Bel- X5 
denamel Aerial. It cannot cor- foraBeldenFused KAN 
Battery Cord. N 


rode, even after years of service, 
and requires no cone 


Belden Manufacturing Co. 
2316A S. Western Ave., Chicago, Illinois 
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” Su Detector 
Pes5.00 


Note the 
Difference 


Two tubes in one bulb— 
Consumes no more current 


DOUBLE 
ol PLATE 


Clearer Reception—Better 


Tone Quality 
You will never know how 
good your set is until you 
use better tubes 
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Power Tube 
$5.00 


Q'R'S REDTOP Radio Tubes 


are Better 


sear Type 
EVERY TUBE ABSOLUTELY GUARANTEED 


You Will Never Really 
Hear Your Radio Set Until 
You Use a Q'R'S Redtop 

Super Detector 


The Q'R'S Redtop Super De- 
tector Tube is without a doubt the 
most wonderful detector tube made 
—with a 25% greater volume and a 
tone quality in a class by itself. 


American Radio Relay League 
operator Knaack of Station 9 U Y 
says of it “ʻI hear stations I never 
heard before—it gives as much 
signal strength as a regular detector 
tube and one stage of amplifica- 
tion.” 


We have many such testimonials. 


The Q'R'S Redtop Power Tube 
will supply a large volume of un- 
distorted output to your loud 
speaker; combining the double 
grid—filament and plate features 
with our new Power Tube design. 


Illustrated literature 
without charge. 


The Q'R'S Music Company 
306 South Wabash Ave. 
Chicago, Illinois 


TORONTO, CANADA “SYDNEY, AUSTR ALIA S 
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preference of the station operator could 
be satisfied. Also it may be mentioned 
that some operators prefer to have a 
beat note of a certain frequency pro- 
duced in the phones of the oscillator 
when the transmitting circuit is prop- 


| erly adjusted, while others may prefer 


zęro beat. As shown by the experiments, 
either of these requirements can be met 
readily and the accuracy of either is 
more than actually needed. In case the 


-| beat note method is used, then it may be 


desirable to match this beat note against 
that obtained from a tuning fork of 
known frequency. 

The advantages of the piezo oscillator 
as a means of checking the frequency of 
a broadcasting station are peculiar to 
this piece of apparatus. Perhaps the 
most important advantage is that of 
constancy of calibration. The fre- 
quencies of the piezo oscillator as de- 
termined by the dimensions of the 
quartz plate are not affected by changes 
in inductance and capacity of the cir- 
cuit; it is merely necessary that these 
quantities be of certain approximate 
values in order to secure a fixed fre- 
quency from the quartz plate. Depend- 
ing upon the approximate values of in- 
ductance and capacity, the quartz 
plate will either give one of the fixed 
frequencies or it will refuse to function 
at all. The frequencies of the quartz 
plate will vary slightly with tempera- 
ture, but for the use described in this 
article such changes are entirely too 
small to be considered. 

Another advantage of the piezo oscil- 
lator is that, unlike a frequency meter 
or frequency indicator, it is unaffected 
by power variations in the transmitting 
set, which occur in both code transmit- 
ting stations and broadcasting stations. 
In broadcasting stations these power 
variations are caused by the voice or 
music modulations. The pitch of the 
beat note heard in the phones of the 
piezo oscillator is affected only by shift- 
ing frequency in the transmitting cir- 
cuit, and although sounds due to modu- 
lation may be heard in the phones, such 
sounds are not loud and have no effect 
upon the frequency of the beat note. In 
conclusion, it may be said that nothing 
short of actual mechanical injury to 
the quartz plate will cause a change in 
its frequency sufficient to affect its 
usefulness in a transmitting station. 


“Man, you ain’ gettin’ no distance 
a-tall, is you?” . 

“Say, brown gal, heah dat whistlin’? 
‘Ems de Canary Islands!” 

—Princeton Tiger. 
xæ * 

Here lie the remains of a radio fan 
Now mourned by his many relations, 
He filled up his gas tank while smok- 

ing his pipe 
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AMERTRAN 


AmerTrart 
Power 
Transformer 
Type PF-52 
Type PF-52 is in- 
tended for use in the 
power supply de- 
velopments. It will 
convert the standard 
110 volt, 60 cycle 
alternating house 
ighting current to 
a higher voltage for 
theplate andlowvolt- 
ages for filament 


supply . $18.00 each. 


The AmerChoke 


Type 854 
$6.00 Each 


“uel 


A RELIABLE CHOKE 
for FILTER. CIRCUITS 


The AmerChoke Type 854 is a choke coil or impedance 
designed primarily for use in filter circuits. As an output im- 
pedance with a fixed condenser it forms an ideal filter for the 
loudspeaker, insuring tone quality equal to the average output 
transformer. And it will be more economical. For filter 
circuits in “B” Eliminators, the AmerChoke will give perfect 
results due to its scientific design and generous proportions. 


To obtain even, quiet current supply use the AmerChoke 
and the AmerTran Power Transformer (described at 
the left) in the construction of your power amplifier. 


The AmerChoke type 854 has a noload inductance of ap- 
proximately 100 henrys at 60 cycles with average close butt 
joints. Magnetic saturation from direct current is pre- 

_ vented by two butt joints in the iron core. The AmerChoke 
shipping weight is about 5 pounds and the price $6.00 each 
FOB Newark, N.J., or at any Authorized AmerTran Dealer. 


AMERICAN TRANSFORMER COMPANY 


178 Emmet Street, Newark, N. J. 


“Transformer builders for over twenty-five years” 


Other AmerTran 
Products: 


rat Resistor $ 
400 — $7.50. e Y booklet 4 
AmerTran Heater B ee eee th otiee 
ransformer Lype ay è < 
H-28 (for A. C. $ W Z È s interesting and cone 


Tubes)—$10.00. structional data. 


We shall be very glad 
to send you upon 
request a copy of our 


Type “Improving 


AmerTran 
Types AF-7 and 
AF-6 
AmerTran Audio Transformers, es 
AF-7 and AF-6, have been considered for 


ears among the leaders in audio ampli- 
Madon. eae, „Popular and.. Bakrga 


in +—AF-7 
Grito ¥ $ APS (ratio S: 53 1) $ 


wom e 


N RADIO Propucts 


$ "The AmerTran 


De Luxe Audio 
Transformer 
This new transformer 


Amplification. It 

es possible a 
transformer coupled 

amplifier that excels 
all other forms of am- 
plifiers. Made in - 
two types for first 
and second stages, 
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How to Build the LC Intermediate Power-pack: , 
(Continued from page 782) | 
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(Noiseless/ 


AS your receiver become 
| a miniature Babel of 
strange noises? Look to your 
grid-resistor. There lies the 
seat of distortion in most 
cases. 


The Durham Metallized Re- 
sistor 1s scientifically built to 
function as noiselessly as the 
balloon gliding silently to- 
wards the sky. Fixed in re- 
sistance value, and tempera- 
ture-proof, 


- 500 ohms to 10,000 ohms.............. $1.00 
Above 10,000 ohms to .24 meg... ..... 75 
-25 meg. to 10 meg........ .......,.. .50 


DURHAM RESISTOR 
MOUNTING 


Made of moulded insulation of excep- 
tionally high resistance. Has best 
quality, tension-spring, bronze con- 
tacts. The only upright mounting 
made. Occupies but little space in set. 


Single mounting..............000 +e eee 500 
For condenser.............ccc cece eeonee 65¢ 
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HOW THE “A” AND “B” P 


WA 


OWER-PACKS ARE 


See 
RES 


> 


INSTALLED IN 


THE BLANDIN CONSOLE 


Figure 5: In the top compartment is shown the set and in the lower 
compartment is shown the charger, C, and the filter unit, A, which supply 
the “A” power to the receiver. At the right, is shown the intermediate 
power-pack, B, which supplies the “B” and “C” voltages to the set. 


How to Install the LC-Intermediate Power- 
pack with the LC-27 Broadcast Receiver 

In the October issue the receiver was 
shown with complete installation data 
for use with a standard “A” battery and 
dry-vell “B” batteries; in the November 
issue the operating data was given for 
using the receiver totally on an alternat- 
ing current supply, with a Davy “A” 
Power-pack and the LC-Senior Power- 
pack. In this present article, in Figure 
1, is shown the electrical connection for 


n conjunction with these, the Balkite 
“A” battery charger, type H or type J, 
and the “A box” Filter Unit is shown as 
a combination “A” power unit for sup- 
plying current to the filaments of all 
the tubes. This will enable the opera- 


C-27 Receiver when used with the 


as the “A,” “B” and “C” voltages will 
be supplied from the power units. 

In the illustration (Figure 5), are 
shown the various units installed in 
one of the standard Blandin Consoles 
with the set in the cabinet proper and 
the Power Units installed underneath 
in the battery compartment. The 
charger “A” is used to rectify the alter- 
nating current and to deliverit to the filter 
B, which extracts the hum and supplies 
the remaining pure direct-current, to the 
filaments of the tubes in the set. The 
LC-Intermediate Power-pack is desig- 
nated as (C) in this picture. It supplies 
the “B” and “C” power for the tubes in 
the set. The wiring between the power 
units and the set itself may be done with 
the special Belden power cable cor 


INTERNATIONAL RESISTANCE co. 


Dept. A Perry Bldg., ` Philadelphia, Pd. tion of the set totally without batteries 


| 
nector-assembly or it may be done with | 
Separate wires as illustrated in Figure 
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Model 200 
With 22-inch Cone 


In this Windsor Con- 
sole is combined both 
the Windsor Moulded 
Composition Horn 
Loudspeaker and the 
18-inch Windsor Cone 
Loudspeaker. The top 
is 30" x 17% and stands 
29" high. Ample bat- 
tery and equipment 
space is provided by 
large shelf in rear. Price 
finished in Walnut or 


Maney: $A Boo 


oe tke 


Model 302 


~~ 


is Amazing New Cone 
Wall or Stands on Table! 


This Windsor Cone 
Loudspeaker Console is 
equipped with a 22-inch 
Windsor Cone Loud- 
speaker. Its top is 30" 
x 17" and is 29" high. 
The battery shelf pro- 
vides ample space for 
batteries, charger, bat- 
tery eliminator and 
other equipment. Beau- 
tifully finished in either 
Mahogany or Walnut. 


Price only . $2900 


(West of Rockies, $35) 
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(West of Rockies, 
$18.00) 


Anastonishingly low 
price for this 22- 
inch Windsor Cone 
Loudspeaker mount- 
ed on sounding board 
and supplied with 
easel, Can be hung 
on wall or stood on 
table or floor, 
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e oy pn te OS ~~ 
Sal es eS ee 


g 
RAR 


Speaker 


OW the radio world enjoys a new sensation—a 22-inch cone 

loudspeaker mounted on a sounding board and equipped with 

` N an easel back so that it can be hung on the wall, stood on a 
table, or placed on the floor. 


._ @ a s 


© And this is the famous Windsor Cone Loudspeaker that reproduces 
all the tones as they are broadcast. From the deepest throated pipes 
of the largest organ to the softest note of a crooning lullaby —from full 
volumed brass of a band playing ‘‘The Stars and Stripes Forever’? to 
the last faint note of «*«Home Sweet Home’’ played by a master vio- 
linist—every tone, every sound is reproduced with perfect fidelity in all 
its beauty, just as it entered the microphone. 


a a e 


This wall and table model Windsor Cone Loudspeaker has no 
equal in value in the world of radio. When compared with the average 
cost of cone-type loudspeakers of even smaller size and without the 
sounding board and easel back, the cost of this Windsor model is 
amazingly low. 


Dealers everywhere are showing this new radio wonder. Go to 
your dealer today—see and hear this marvelous loudspeaker—note its 
extreme utility—compare its low price with others—compare its tone 
— its volume—then you will have no other. If your dealer should not 
have one, send your name and address for complete information and 
prices on the entire Windsor line of Cone and Horn Loudspeakers and 
Loudspeaker Consoles, 


Write or wire today for details of the high- 
Note to Dealers ¥ profitable Windsor selling franchise, 


WINDSOR FURNITURE COMPANY 


Wazgld’s Largest Manufacturers and Originators of Loudspeaker Consoles 


With Moulded Composition 
Horn Loudspeakerand 18- 
inch Cone Loudspeaker 


(West of Rockies $55) 


1414 CARROLL AVE. « « +« CHICAGO; ILLINOIS 


Los Angeles Branch, 917 Maple Ave. 
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Precis 

of detail, both electrically 
and mechanically, is what 
places so far ahead of the 
field the 


©§Samson 
Uniform Frequency 
ondensers 


Electrically this condenser has 
mathematically proportioned 
plates so that all stations are 
uniformly spaced, The dielec- 
tric is small and well removed 
from the field. The plates are 
small and‘close together avoid» 
ing losses due to fringing effects 
and large plate area and are 
plated for high surface con- 
ductivity. 

Mechanically this condenser 
is the smallest made. It is built 
on a rugged frame capable of 
mounting in all positions with 
or without single-hole mount- 
ing. The rotor. is of heavy 
construction having cone bear- 
ings on either end and should 
wear indefinitely without ad- 
justment. A shield is incorpor- 
ated with the condenser to pro- 
tect against injury and dust. 

The Samson Uniform Fre- 
quency Condenser is furnished 
in five sizes: Prices 500 mmf., 
$7.50; 350 mmf., $7.25; 250 
mmf., $7.00; 125 mmf., $7.00; 
75 mmf., $7.00. 

Our book “Audio Amplifica- 
tion’—already accepted as a 
manual of audio design by 
many radio engineers —con- 
tains much original information 
of greatest practical value to 
those interested in bettering the 
quality of their reproduction. 
Sent upon receipt of 25c. 


Samson Electric Co. 


Main Office Manutasturors 


Canton, Masa noe 1882 


the back of the ċabinet and the back of 
the battery compartment for running 
the leads between the set and the power- 
units; the exact connections for all of 


_ these wires is shown clearly in Figure 1. 


The input wire to the relay switch 
should be connected in parallel with the 
input wire to the Balkite charger and 
these should be plugged directly into the 
110-volt, 60-eycle power lines through 
a standard plug and socket arrangement. 

If the set is to be used with an an- 
tenna, it should be connected as shown 
in heavy black lines in Figure 1. If 
added selectivity is required, this wire 
may be connected to the second post, 
as indicated by the dotted line. The 
ground connection is also shown in this 
same pictorial diagram. If, however, 
the set is to be used without an antenna, 
the ground should be connected to the 
end binding post that is ordinarily used 


-for the antenna. Notice that the fila- 
. ment circuit is connected externally to 


the set with two wires run across to the 
two “A” binding posts. The wire run- 
ning to the “A” (—) post includes a 14- 
ampere automatic filament control. 

The loudspeaker should be inserted 
in the jack on the front of the panel of 
the set. The set is now ready for 
operation. 


How to Operate the Set with the 
Intermediate Power-pack 

First of all, place two UX-201-a type 
tubes in the first and second sockets in 
the receiver. Then place a UX-200-a 
type tube in the third socket with a 
UX-201-a type tube in the fourth tube 
socket. 

Put a UX-171 type tube in the last 
or fifth socket. Then insert a UX-216-b 
type tube in the socket on the power- 


All apparatus advertised in this magazine has been tested and approved by PopuLAR RaDio LABORATORY 
: 1. A hole shoüld be bored through 
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Nore: L EADS TAKEN FRON UNDERSIDE 
OF [RANVSFORMER ARE SHOMN DOTTED 


HOW THE TRANSFORMER LEADS 
ARE DESIGNATED 

Fiaure 6: This small drawing gives the 

correct information for wiring up the leads 

from the transformer, B, to the various 

other parts of the circuit. The leads are 

designated by color as well as by number. 


pack. Be sure that the pins of the 
tubes are pointed in the direction of the 
arrows on the sockets otherwise the 
plate circuit may be short-circuited 
through the filaments. 

After the “A” and “B” power-packs 
are connected and the plug is placed in 
the 110-volt light socket with the switch 
turned off, the set is ready to run. By 
merely turning the switch on the Jamp 
socket the “A” power-pack will begin 
immediately to furnish current to the 
filaments of the tubes and this will 
cause the automatic relay switch A on 


_ the “B” power-pack to operate and turn 


on the “B” and “C” power. 
Next, vary the “C” battery adjust- 


HOW THE BINDING-POST PANEL SHOULD BE MADE 
Figure 7: This drawing gives the. exact size of the small panel, Lẹ "=~ 


as well as the dimensions for the drill holes for the binding posts and the 
| Piet “C” batlery control resistance. ses 
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A Brief Study of 
Audio Amplification 


Audio 
Transformers 
Under average conditions two 


stages of audio amplification are 
necessary to produce the desired 


loudspeaker volume. 


Usually a combination of 1 to 2.7 


and 1 to 6 ratio transformers proves — 


‘Most satisfactory, with the high 
ratio preferably in the last stage. 


The new General Radio Type 
285-D transformer has a ratio of i to 
2.7 and has been designed specifically 
for use in the first stage of audio am- 
plifcation following the new type 
200A detector tube. Because of its 
high input impedance, it produces 
very noticeably better tone quality 
than is possible with other trans 
formers having a lower input impe- 


This transformer is particularly 
adapted, therefore, to use in the first 
stage of audio amplification and gives 
excellent results in the second stage 
as well. 


Type 285..... 1 to 6..,.Price, $6.00: 


Type 285-D..1to2.7.. “ 
Type 285-L...1to2.... “ 6.00 


. 6.00 


ie THE design of any amplifying device for 
use at aiidio frequencies, it should be kept in 
mind that the curve of voltage amplification 
against frequency should approximate as closely 
as possible a horizontal line, if true toné quality 
is to be preserved in the process of intensifying 
the audible notes. 4 

Since the purpose of amplification is to effect 
a considerable increase in volume, the curve 
representing the character of amplification 
should be as high as possible as well as a straight 
line running in a horizontal direction. 

While it is a comparatively simple task to 
design a transformer to have a high and even 


ainplification curve over any narrow frequency | 


band, it is considerably more difficult to main- 
tain the same degree of amplification at very low 
and very high Pequsnciés as in the middle of 
the range. 


In order that a transformer may function efficiently at 
low frequencies, its input impedance must be high—several 
times the plate impedance of the tube at 100 cycles. This is 
accomplished in the General Radio Type 285 transformers 
by means of a core of large cross-section of high permeability 
steel and a primary coil of many turns. Proper coil design, 
avoiding excessive coil capacity and magnetic leakage pre- 
vents loss of notes above the middle register. 

Careful laboratory measurements of all General Radio 
Type 285 Audio Transformers show a high and compara- 
tively flat curve over practically the entire section of the 
audio range covered by the human voice and musical 
instruments, i 

It will be remembered by radio experimenters whose in- 
terest in the science dates back to the early days of broad- 
casting, that in 19i'7 the General Radio Company brought 
out the first closed core transformer to be sold commer- 
cially. This instrument was the type 166. It established a 
new and higher standard of audio frequency transformer 
design. Since that time the subject of amplification has been 
exhaustively studied in the laboratories of the General 
Radio Company with the result that transformer design 
has been constantly improved and today the General Radio 
Company is universally recognized as an outstanding manu- 
facturer of quality transformers. 


Ask your dealer or write for catalog 975 containing full 
descriptions and prices of all General Radio Parts 


GENERAL RADIO CO. 
Cambridge, Mass. 


-. 


| 
| 
| 
` 


Coupling | 
Impedance 


While the greater amplification 
that is obtained by a transformer 
coupled amplifier has much in its 
favor, slightly better quality can 
sometimes be obtained by the use of 
impedance coupling, if one is willing 


to dispense with the greater ampli- 


fication per stage of transformer 
coupled amplification. 


The impedance method of coupling 


is considerably more efficient than the: 


use of resistances because it allows a 
much larger proportion of the plate 
voltage to be impressed on the plate 


- of the amplifier tube. 


By using a choke of sufficiently 


high inductance a quality of repro» 


duction may be obtained which can 
not be distinguished from that ob- 
tained by the use of resistances and a 
larger amplification per stage pro. 
duced. 


Type 269 Coupling Impedance, 
Price, $5.00 ea. 


GENERAL RADIO . 
. PARTS AND ACCESSORIES. 
_ Behind the Panels of Better Built Sets 


A 
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Better than ever/ 


The NEW | 


Type 612 
The “B” Without a Buzz 


Delivers 180 Volts 


ALL VOLTAGES 
ARE ADJUSTABLE 


- Complete with 
Raytheon Tube 


$42.50 


your light socket, silent, dependable 
f “B” current—at half the cost of burn- 
ing a 25-watt lamp. This means greater ef- 
ficiency, more volume, better tone from your 


A MAYOLIAN gives you, direct from . 


receiver—and the permanent solution of all — 


“B” battery problems. 


More than four years of pioneering and 
intensive research have led us to the devel- 
opment of five types to meet the voltage and 
current requirements of any receiver. 


Mayolian Units have earned the endorse- 
ment of the leading engineers, magazines 
and receiver manufacturers, because each 
laboratory-built Mayolian is unconditionally 
guaranteed for one year— provided. seals 


remain unbroken, and installation instruc- . 


tions ate carefully followed. Mayolian pays 
for itself over again every year. 


The nearest Mayolian Dealer 
will demonstrate, Write us! 


MAYOLIAN 


RADIO CORPORATION 
1668 WebsterAve„ NewYork, N.Y. 


Pioneers in. Battery Elimination 
MEMBER NS 


The Power of Niagara— 


“The Quiet of an Arctic Night 


“ment K, on the power-pack until the last 


tube in the set draws the proper plate cur- 
rent. This may be determined by means 
of a milliameter connected in series with 
the plate circuit. Then, tune in a sta- 
tion exactly as outlined in the article 
in the October issue of PopuLar Ranio. 
When a signal is tuned in loud, make a 
further adjustment of the “C” battery 
resistance, K, until the tone quality 
sounds the best. When this.is done the 
set is ready for constant: use and: will 
need no further care. 

If an “A” battery is to be used with 
the set: it may be connected in ‘place of 


the “A” power-pack except that there | 
will be no wires. running. from it to the |’ 


110-volt alternating-current supply. 
If the constructional data in this 


article and in the article on the receiver - 
in the October issue is followed closely, ° 
and if the connection’ diagram shown in | 
Figure 1 at the head of this article is 


adhered to strictly, this intermediate 
power-pack will need no further atten- 


tion and the set-gvill give the right kind- 


of service on broadcast reception with 
no more fuss or bother than the simple 
turning on and off of an electric-light 
socket switch. 


“Brom Fire and Flood—’”’ 


. (Continued from page 783) 


following morning were sent by radio 
from these amateur stations. And thus 
the world knew of the plight of Sand 
Springs. The town was no longer 
isolated! | : 

As it became known that a way had 
been opened through the flood-to Sand 
Springs, and that young McKinney was 
handling messages free of charge into 
the stricken community, his little shack 
resembled a busy telegraph office. 
Anxious men and women wrote out 
messages of. inquiry to parents and 
friends; these were dispatched quickly 
and directly to Halton Friend. 

There wasn’t much sleep for McKin- 
ney and Friend the first night. Thirty 
minute schedules were agreed on. First 
one station, then the other + ansmitted 
the accumulation of messages. Arms 
began to stiffen, and fingers grew numb 
as several thousand words passed over 
the keys of the operators. 

After the first day, the traffic in- 
creased, and station 5GA, operated by 
Edward Austin, Tulsa, came to the 
rescue. Then another station in Sand 
Springs was brought into action, 5GJ, 


‘owned and operated by Howard Sieg- 


fried. 
Besides messages for the local tele- 
phone company, press news for the 
Tulsa Tribune and the Tulsa Daily 
World, over 200 personal messages and 
40 special reports were handled by the 
5GJ and 5SR stations in Sand Springs 


and by 5GA in Tulsa. Instead of a half ` 


hour schedule, a ten-minute schedule 
was possible. Siegfried’s first watch 


began at 7.30 P.M. the second day of | 
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LC-27 KITS 


PARTS EXACTLY $ g 5 20 
AS USED BY 
AUTHOR Pane 
COMPLETE WITH INSTRUCTIONS 


_ The SILVER 
SHIELDED SIX 


COMPLETE $9 5-00 
SPECIFIED PARTS 


Parcel Post 


WITH INSTRUCTIONS Prepaid 


kóberts HI-Q 
COMPLETE $63.05 


AUTHORIZED KITS AN 
WITH INSTRUCTIONS Prepaid 


THE 
NEW 


SMALL DEPOSIT WITH ORDER 
WILL INSURE SHIPMENT 
ON DAY OF RECEIPT 


DEALERS: Get our attractive 


discounts before buying elsewhere 


RADIO MAIL ORDER HOUSE 


296 BROADWAY NEW YORK CITY 


apra"a ata ataa a ata a aa a a ataa aaae" 


Provides audio amplification 

with minimum distortio 

molded resistors used in 
o not vary with age an 


Electric Controlling Apparatus 
"a 276 Greenfield Avenue Milwaukee, Wis. 


co 
in 


ara aa o a a a a ata a ata aa 


Opa a'a a a a a a a a a aa a a"n ana a a a a a 
ee a" a" a a a o"a a"n a a n a a a a 


B 


THE PERFECT GRID LEAK 


Provides a noiseless range 
AN of grid leak resistance from 
AONE 34 to 10 megohms. Assures 
N \\\ most effective grid 
es, S ws 
=, 
SH 


leak resistance 


= 1 P value for all tubes. 
AØ Small grid conden- 
ser (0.00025) is sep- 


arate. Metal parts 
nickel plated. One 
hole mounting. . 


: Electric Controlling Apparatus 
276 Greenfield Avenue Milwaukee, Wis. 
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. DEALERS — JOBBERS: The 
Cooper “A” Eliminator is entirzly 
different from the many “A” 
power devices on the market. It . 
offers. tremendous . sales possivil- - - 
ities.- Limited: distribution: and - 
full protection to trade outlets in- 
sure legitimate profit. Write for 
full particulars of our exclusive — 


proposition. 
dhana 


-umn h 


Actually Eliminates the “A” Battery! 


Operates Any Receiver Direct from the house current! 
No batteries to water---needs no attention of any kind! - 


At last the storage “A” battery, 
with its messy watering and charg- 
ing, has been totally eliminated as a 
radio necessity. 


Now any set can be operated direct 
from .the light socket. The Cooper 
“A” Eliminator actually eliminates 
the “A” battery—creates filament 
current direct from the house light- 


ing system. The Cooper “A” Flimi- 
nator requires no attention of any 
kind — no batteries to water or 
bother with — no acids or liquids to 
replace—plug it into the light socket 
as you would an electric iron or 
toaster. A simple throw of a switch 
and your current is on—tumble back 
the switch and the current is off. 


Not a Power Unit — Employs No Trickle Charger 


The Cooper “A” Eliminator operates purely on a rectification and filtration principle. 
It delivers up to 2/2 amperes of noiseless, distortionless filament current that works 
wonders with your receiver. The Cooper “A” Eliminator is designed to operate 
on any make or type of receiver using up to ten 6-volt tubes. It consumes current 
only while you use the set. i 


Send for This Free Booklet! 


We have prepared a very complete folder describing the Cooper “A” Eliminator and 
the new principle upon which it is built. A letter or post card will bring it to 
you free. | 


Good radio dealers in most cities have the Cooper “A” Eliminator now on 
display. Price $87.50 (tubes extra); slightly higher west of the Rockies. 


THE COOPER CORPORATION, Radio Division, Dept. P, CINCINNATI, OHIO | 
Founded 1904 — Factories, Cincinnati and Findlay, Ohio E 
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EBY SHIELDED DIAL 


FOR ANY TYPE CONDENSER 


Turns Clockwise and Counter- Clockwise 


Completely shielded by its metallic 
back, this dial minimizes the effect of 
body capacity and improves the appear- 
ance and performance of any set. Sen- 
sitive and finely constructed, it makes 
accurate tuning possible and keeps the 
instruments set even after your hand 
is removed from the dial. 


The Eby Shielded Dial operates any 
type condenser whether it turns clock- 
wise or counter-clockwise. Graduated 
from 0 to 100 and from 100 to 0 witha 
hairline indicator and beautifully 
moulded black Bakelite housing. 


No gears or washers to wear out. 
Smooth, noiseless, sensitive action ob- 
tained by an anti-backlash friction drive 
and non-microphonic construction. One 
hole mounting. 


Eby Products are recommended and 
used in the Infradyne, Hammar- 
lund-Roberts, Cockaday, LC) 27, 
Browning-Drake, Victoreen, Madison- 
Moore, Lynch and Varion Power Units 
and other popular circuits. 


Price, $2.50 


Made by 


THE H. H. EBY MFG. CO. 
4710 Stenton Ave. Philadelphia, Pa. 


Manufacturers of Eby Binding 
Posts and Eby Sockets 


MEMBER 


BUM A 


“Built Better” 


FIXED 


CONDENSERS 


are Specified in 


A complete metallic 
shield forms the back 
of this new dial and 
minimizes the effect 
of body capadity. 
When the hand Is re- 
moved the set. stays 
tuned to the st Hon 
coming in when 

hand was on the dial, 


Attention 
Dealers 


Send for our 
200 page catalog 


ST, JOSEPH, moO 


The finest and largest 
exclusive Radio Catalog 


the flood, and he stayed at his post until 
7:00 A.M. the next morning. After 
nearly twelve hours of continuous oper- 
ating, he was relieved by Halton Friend, 
who continued until 6:00 P.M. that 
night. 

From then on, it became easier to 
handle the traffic that was piling up at 
both ends. Even then, operator Austin 
welcomed the assistance which J. B. 
Lewis (whose station 5WX was not 
then in operation), offered him in run- 
ning his station. 

Static was increasing. And added to 
the torment of sore muscles, was the in- 
creasing sleepiness that overcame the 
tired little group of doughty operators. 
Only now and then were they able to 
snatch a few hours of rest. 

During the whole of the second day, 
messages kept on going between the 
two links. Static was playing havoc 
with the tympanums of the young oper- 
ators. Apparatus was beginning to 
show wear under the unaccustomed 
pressure to which it had been subjected 
continuously for several days at a stretch. 

First, McKinney’s station began to 
sputter. The operator in Sand Springs 
grew anxious as his fellow-amateur’s 
signals showed signs of unsteadiness; to 
him, it meant the loss of the threadlike 
connection which tied Sand Springs 
with Tulsa. At Tulsa, McKinney fixed 
up one bit of apparatus, then another, 
as he worked the key hour after hour. 

First, the insulators sparked; then the 
rectifier brewed difficulties. ‘This part 
of the transmitter absolutely had to be 
repaired and time was taken, between 
schedules and winks of sleep, to repair 
the cells individually so that they could 
go on with their important work of 
rectifying the current for the trans- 
mitter. 

On the third day, the waters began 
to recede. One of the roads became 
passable, though it was in very bad con- 
dition. On the fourth day, gangmen 
from the Southwestern Bell Telephone 
Company, Western Union, and M. K. 
& T. were patching up wires, righting 
poles, and stringing lines to replace those 
that had carried away in the flood. 


Soon, line communication was re-estab- 


lished. 

Until the 14th of June, the stations 
manned by the amateurs kept up their 
service as an auxiliary to the lines. 
Then, Sand Springs was back in the 
swing of things, drying itself out of one 
of the worst floods it has ever expe- 


ee eee rt‘ mmr. rere a, 


in the United States rienced. And the small group of radio 
amateur operators switched off their 


transmitters to catch up with lost sleep. 

For this service in alleviating human 
suffering and saving human life, the 
Comm ttee of Awards has conferred 
upon five radio amateurs—Raymond V. 
Kinney, Halton H. Friend, Edward 
Austin, Howard Siegfried and John 
Lewis—the Poputark RaDio Medal for 


Conspicuous — ice. 


= a O 


LC-27 

Diamond of the Air 

To be announced soon(?) 
Raytheon “B” Eliminator 
Ultradyne 

To be announced soon (?) 


by L. M. Cockaday 
“ Herman Bernard 

“ John Rider 

“ Raytheon Mfg. Co. 
“ R. E. Lacault 

“ R. E. Lacault 


Schneitter 
Radio Company 


Dept. G 
St. Joseph :: Missouri 


AEROVOX fixed condensers have been approved 
by M. 1. T. and Yale Universities. 


AEROVOX WIRELESS CORP. 
489-491-493 Broome Street 
New York 


ite B rhe new 


- Balkite 


Balkite 
Trickle Charger 


MODEL K. With 6-volt" A” 
batteries can be left on con- 
tinuous or trickle charge thus 
automatically keeping the 
battery at full power. With 
4-volt batteries can be used 
as an intermittent charger. 
Or as a trickle charger if a re- 
sane is added. Charging 
rate about .5 ampere. Over 
200,000 in use. Price $10. West 
of Rockies n 50, (In Can» 
ada $15.) 


Balkite Combination 


When connected to your 
“A” battery supplies auto- 
matic power to both “A” 
and ‘‘B” circuits. Controlled 


by the filament switch on 


your set. Entirely automatic 
in operation. Can be put ei- 
ther near the set or in a re- 
mote location, Willserve any 
set now using either 4 or 6- 
vole “A” batteries and re- 
quiring not more than 30 
milliamperes at 135 volts of 
“B” curent = preccically all 
sets of up to 8 tubes. Price 
1 $59 9.50. din Canada $83 >) 


naf Balkite Radio Power Units 
” operate "from 110-120 vole AC 
current with models for both 60 
and 50 cycles. The new Balkite 
Charger is also made in a spe- 
cial model for 25-40 cycles. 


Alla paratus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY 


‘at $27 


into a light socket receiver 


To enjoy the convenience of operat- 
ing your radio set from the light socket 
add the new Balkite “B”. and the new 
Balkite Charger. 

Balkite “B”—the unique “B” power 
supply—eliminates | “B” batteries en- 
tirely and supplies “B” current from 
the light socket. The new Balkite “B”- 
W at $27.50 serves any set of 5 tubes 
or less where 67 to 90 volts are re- 
quired. Balkite*B”-X at $42 serves sets 
of up to 135 volts.and 8 tubes. Balkite 
“B”-Y at $69 serves any standard set. 

The new Balkite Charger at $19.50, 
with both high and low charging rates, 
is the most convenient of all methods 


charger gives you the advantages of © 
both trickle and high-rate charging. 
` Both Balkite “B” and the Balkite 
Charger are entirely noiseless in op-. 
eration, Both are permanent pieces of 
equipment, with nothing to wear out 
or replace. Other than a slight con- 
sumption of household current, their 
first cost is the last. Both are built to 
conform with the standards of the - 
Underwriters’ Laboratories. . 

Over 650,000 radio sets—one 
of every ten—are already Balkite 
equipped. Add these two Balkite. 
Units to your receiver now. Then 
you too will know the convenience of 
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of charging your “A” Balkite Light Socket 
rain mile _ Pé Balkite haga ig ba 
uous or trickle charge. Radio Symphony Concerts || convenience of own- 
Thus it automatically with WALTER DAMROSCH — ing a radio set always 
keeps your battery: at and the New York Sy mp köny. i ready to operate: a a 
full power. With heavy piss Fat tab Sos gfe peak power. 


duty sets, large sets or 

sets in constant use 
where excessive “A”. . 
current is required, a . 


few hours’ operationat 
the high rate quickly 
brings the battery to 
full charge. This new 


On intervening Saturdays Mr. 


Damrosch gives one of his pop- 
ular piano. recitalson Wagner's 
great music dramas. At 9 P.M. 

Eastern Standard Time, over a 
group of 13 stations: 

WEEI, WGR, WFI, WCAE, 

WSAI,WTAM, WW], WGN, 

WCCO, KSD, WOC, WDAF. 


-Bal 


te 


West of Rockies: Bal- 
kite Charger $20. In Can- 


- ada: Charger $27.50; “B”- 


W $39; “B”-X $59.50; 


"66 B’-Y $96. 


. Fansteel Products 
Company, Inc., North 
Chicago, Illinois: 


Radio “Power Units 


aye, 
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Reliable—Noiseless | 


Powerful — 
KEEPS your set full of live, 


‘marvelous energy — ban- 
ishes: its dull, listless moments 
due to run down batteries. Im- 
proves tone, and cuts operating 
‘cost to almost nothing. Rigidly 
tested and fully guaranteed. 
Double the pleasure to be de- 
rived from your receiving set 
with the 


ornel 
Voltage Supply 


. (“BY Battery Eliminator) 


Equipped with long life Raytheon 
Tube which has no filament 
to burn out 


Type *‘B’’—137 to 220 volts at 30 
milliamps.; 150 volts at 60 milliamps. - 

l $39.50 
Type ‘‘CB?’’—(illustrated below) 142 to 
227 volts at 30 milliamps.; 155 volts at 
60 -milliamps... .. ey a eee $49.00 


. (West of Rockies, add-$1.90 to above list prices) 
Sold only through authorized CORNELL 
: Dealers 


9 Tested and approved by 
Raytheon Laboratories 


Beautify your Set 
With its 


‘etched plate, in 


tractive smooth 
friction, 9 to I 
vernier dial will 


and make 
1927 model 
List Price $1.50. 


t 2 


CORNELL ELECTRIC MFG. CORP. 


Rawson Ê? Annabelle Sts., Long Island City, N. Y. 


Please send full information about your Cornell 
Voltage Supply; also name of nearest dealer. 


Name mes.sosssnsnassnsnnma ee 


Address ...-------~.- 
C] If dealer, check here and re- 


ceive special dealer proposition. 


PELE CODD CONE TORE BDD 


2 — m 2-2 e- 


deeply 


` antique gold fin- 
ish, this new at- 


beautify your set 
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The BEGINNER IN RADIO 


CONDUCTED BY ARMSTRONG PERRY 


A Good Set to Begin With 
for $16.85 


THE picture at the bottom of this 
page shows the “‘makin’s” of a beginner’s 
one-tube receiver. In the back row are 
the “B” and “A” batteries, which cost 
a total of $2.40; in front (left to right), 
are: a honey-comb coil, costing 50 cents, 
a .001 straight-line condenser, costing 
$1.75; rheostat at $1.00; a spool of No. 
22 double cotton-covered wire, costing 
75 cents, Baldwin phones, costing 


$12.00; a WD-11 detector tube, costing 


$2.50; and a grid-leak and condenser for 
45 cents. 

By using cheaper phones—and fairly 
good ones may be purchased as low as 
$2.50—the cost of this entire outfit can 
be brought down to $11.85. Adding 
$5.00 for aerial’ wire, guy rope, insu- 
lators, lightning arrester and ground 
clamp, this still is about as cheap a 
plaything as a man can buy. The 
money it will save in gas, oil and tires 
will more than pay for it in a season. 

A man who builds this set and listens 
to all it can bring in will acquire a fund 
of useful experience and the rudiments 
of a liberal education. Several hook- 
ups are possible. With a larger honey- 


‘comb coil, suitable for the longer waves, 


a set built of these parts has brought in 


European code stations. The higher- 


HERE ARE THE PARTS YOU NEED TO BUILD THIS 


powered broadcasting stations come“m 


over distances up to a thousand miles 
with average atmospheric conditions. 


* ok 


Why Honeycomb Coils are 
Useful to Experimenters 


In the early days of radio, most 
transmission was on wavelengths above 
600 meters. Inductance coils for re- 
ceivers were wound on cylindrical tubes 
either in single layers or with one layer - 
over another. A single-layer coil used 
in reaching the longer wavelengths 
might be three or four feet long, and it 
took up so much space that it was in- — 
convenient to use in a small room. 
Bank-wound, or multi-layer, induc- 
tances had disadvantages also, one of. 
which was the amount of distributed 


‘capacity between the turns and layers. 


It was discovered later that a coil 
one inch long could be made to provide 
as much inductance as a single-layer 
coil three feet long, if the wire were 
zigzagged around the tube or form in- 
stead of being wound straight around. 
Furthermore, the turns could be widely 
spaced by this method, and made to 
cross each other at angles that reduced 
capacity effects. 

With the coming of the broadcasting 
era, and the crowding of the amateur 


‘ Si S 


SET. 


= Any boy with ordinary proficiency with tools can assemble this single 
tube receiver from the parts that he,can buy at any radio shop. ` 
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This 84 Page „Send For It 
WONDER BOOK ARA 
our vast resources and radio experience have been | en, D i 


utilized to assemble for you in one gigantic institution, the best 
and newest things.in radio. The Randolph catalog is indeed the 
_ radio market place of the world—a masterpiece of merchandising 
- . that befits our house—THE LARGEST EXCLUSIVE RADIO 


"MAIL ORDER HOUSE IN THE WORLD. | 
Radio Bargains 
| RADIO KITS 


OVER 2000 ITEMS 


F the most beautiful, fully equipped console radio set. l . i ea 
down to the smallest part or tool for the set builder—kits, Includes the following well known circults, 


i i designed and approved by the world’s fore- 
ear 8 tube area eiih this dial two dial pada eee ana most radio engineers: Madison Moore Super; 
most popular single simplified control All sets are assembled Victoreen Super: Silver Marshal Six; Sar- 
ea eae mahogany and walnut cabinets ina sents Infradyne; Remler Super; Short Wave 

| Kits; 9-in-Line Super; New Acme Reflex; 
A complete line of “B” batteries, eliminators, including the Cockaday; Neutrodyne; Browning-Drake: all 
goles EE UAT Hoven Gt Moline ia “adio ag Classes of radio frequency. Super Heterodyne 


money saving prices. and every other approved popular circuit. 


The New Ampliphonic Six 


The Latest Two-Dial Receiver 
| WITH THE 


Genuine Amplion Unit 


Genuine dark tone and shaded walnut cabinet. Stands 39 in. high. Top 
measures 27x16 in. Beautifully etched burl walnut m ; 
panels. Built-in loud speaker with Amplion unit. 

arge doors open to smaller doors enclosing a 
large compartment for batteries, chargers, elimi- 
nators, etc., everything concealed in this exqui- 
sitely designed radio cabinet. 


6 Tube Tuned Radie Frequency 


6-tube tuned radio abe ara two dial cone 
trol receiver, 3 stages of direct and trans- 
former amplification. Has provision for power 
tube and an additional tap for increased “B” 
battery voltage. Very latest construction in- 
cluding solenoid coils, bakelite sockets taking all 


the latest’ X-type tubes, modified 
st vale htline condensers, Wonderful DO 7 gse 
volume, nothing like it on the mar- 
ket at more than twice the price. Without Accessories 
e 2 
Symphonic Five 


anish leatheroid finish cabinet with gold engraved walnut panel to match. 
Groan KPa beautifully with the black fine tuning knobs. Two small knobs contro} 
volume and clarity. The volume control is of the finest smooth slow variation type. 
Roller bearing. Condensers are of the modified straight line frequency type, sub- 
stantially constructed and of latest design. All is sub-panel 
mount using the new X-type socket. Latest development 
od olla. Two stages of low ratio audio amplification 
with high grade transformer offers the true amplification re- 
quired 


We Save You Money 
because we handle radio 
exclusively and sell a tre- 
mendous volume of every- 
thing in Radio. ~ 

- Volume- purchases reg- 
ulate prices. `. 
We command rock. bottom 
prices from manufacturers, and 
in many cases we contract for 
entire factory output of exclu- 
sive products: You will benefit 
by our great volume of pur- 
chases and sales, by securing 
anything you may want in 
radio at a substantial saving. 


a 


Those sets are typical examples of the bar ains in 
our cataieg. You may order direct from this page, 
sending P. O. money order or draft for full amount... 
We ship freight or express, charges collect, . 

e guarantee to back up every article with our own, 
as well as manufacturer’s, assurance of quality. 


Columbia Senior Six 


. Beautiful table set. New localized control. One hand 
to tune with, three rotating drums easily controlled. 
and easily logged. Dark finish etched panel mahogany - 
finished hand-rubbed cabinet. Size 7x22. 


or both low and high notes. 


$249° 


Without Accessories 


e set complete with five 
= X201A tubes, two 45 
vole eB” batteries, one 100 
Amp. Hr. storage battery, 
complete serial equipment, 
one Battery cable attached 
including pone oo era Ts 
the same type as 
pictured .....- s95 s 


over 100.00. Price, 

without accessories 

Set complete with two 45 volt 
“B” batteries, 100 amp. hr 
Storago sb battery, one 414 
vo : 


kit, attache 


ColumbiaGrand Born type lou aker or Vistot i 
6-Tube Console Set | Pee 


Here’s a sensational bargain in a console radio with built-in 
loud speaker and adjustable unit. Spacious compartment for 
all batteries, etc. very latest type 6 tube tuned radio fre- 
quency receiver. Low loss modified straight line. frequency 
condensers. Has three stages of low ratio audio amplification. 
Designed to accommodate new power tube, Equipped with X-t 
sockets. Beautiful gold etched panel with handsomely $4 $5 
‘engraved designs. Price of set with accessories.. ° 
set with all 
100 Am 


This Coupon Brings the 
Great RADIO Book FREE 


RANDOLPH RADIO CORPORATION 
180 N. Union Ave., Dept.193 Chicago, Illinois 


Send me—free—your 84-page, 1927 Radio Book. 


accessories which include 2 45 volt “B” batteries 

D. Hr. storage “A” battery, 6 201A tubes, aerial and 

ground equipment—everything complete, nothing else $65 95 
to buy.... oe a oes @seeetogponee ee LE E E (E ETER) a 


You ust Have This Book 


a0? Yra ee me, 


Seautiful hand rubbed, Name 


two-toned mahogany 
finished cabinet, size 
18x19x36. Bulit-in 
loud speaker. 


4 
N 
9 
& 


may send a postal or letter—and this truly remarkable Radio 
book will come to you ABSOLUTELY FREE. MAIL THE 
COUPON NOW. 


Randolph Radio Corporation 
180 North Union Avenue + Dept. 193 «+ Chicago, n, ; 
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ofli Benjamin Radijo Products 


are of the same high 
standard as the far-famed 


‘Cle-Ra-Tone Sockets ~ 


You will find that almost every good 
radio set intheneighborhood hassomeor 
all Benjamin Radio Products in it. Radio 
experts and set makers have proved 
through long experience that only radio 
parts conscientiously and painfully 
made to improve delicate tonal quality, 
selectivity and volumecan bringa leader- 
ship in securing the best radio results. 


If you would have your set just as good 
or better than your neighbor's make sure 
that everycomponent partisreliableand 
bears the trade mark of a manufacturer 
in whom you can place your full con- 
fidence. The world-wide recommenda- 
tionof Benjamin Radio Products by radio 
authorities is the best testimonial for 
their scientific accuracy and uniformity 
in securing the best radio results. 


Rewards for Radio Reasoners 


Awards for novel and original hook-ups, 
modifications of existing circuits; trade 
names; slogans; write our nearest office for 
full details. 


Benjamin RadioProducts send amountdirect 
to our nearest sales office with his name and 
we will see that you are promptly supplied. 


JẸ your dealer cannot furnish you with 
Benjamin Electric Mfg. Co. 
120-128 S. Sangamon St. 

vas ero a Chicago 
New York: San Francisco: 
247 W. 17th St. 448 Bryant St. 


Manufactured in Canada by the Benjamin Electric 
Mfg. Co. of Canada, Ltd., Toronto, Ontario} 


uency Condensers 
Eliminates bunching 
of stations. Spreads the 
log evenly over the 
dial. Makes tuning 
easy. Adjustable turn- 
ing tension. Compact. 
A beautiful instrument 

Wea that not only improves 

B . reception, but adds to 

the good appearance of the set. 

-00035 Mfd., $5.25 


«Stfaight.Line Freq 


a 


.00025 Mfd., $5.00 
1 S005 Mfd., $5.50 75 cents each 
Brackets Batter 
2 iin iene y Switch 
An aid to simplification : A 
f inset construction, Sup- Quick, positive, clean-cut, . 
a | Y” portsthesub-panel,with its“ in” ir r: limi. 
š A roomunderneathforac- sting danger of wasteful 
cessories and wiring. ‘ace oF 5 spect 


Plain—70c pair. Adjustable—$1.25 pair 


Improved Tuned Radio 


30 cents each 


FrequencyTransformers 


Space wound; basket weave; cylin- 

cal; highest practical air dielectric. 
Proved togivethebest results insharp- 
ness of tuning, increasein volume and 
improvement in quality. Authorite- 
tive laboratory tests and practical ex- 


- perience of manufacturers and ama» 


teurs shows that this type of coil ex- 
cels in every important characteristic. 
2%-inch Diameter 
Transformer 
Compact. Especially desirable for 
crowded assembly. inates inter- 
fering “pick-ups.” 
Set of Three, | $5.75 
Single Transformer, $2.10 


3-inch Diameter : 
Transformer 


Capacity coupling reduced to lowest 
degree For use with .00035 Mfd. 
Condensers. 


` Set of Three, © $6.00 
Single Tzansformer, $2.25 


“Lekeless” 
-= Transformers 


Uniform high inductance, low dis- 
tributed capacity and low resistance. 
The external field is so slight that it 
permits placing coils close together 
without appreciable interection. 


Single Transformer, $2.50 


Cle-Ra-Tone Spring 
Supported—Shock- 
Absorbing Sockets 


Supported, Shock-Absorbing 


Spri 
Stop ‘Lube Naises. The greatest aid 


to non-noisy operation, Contacts 
always clean. `` 


All-apparatus advertised in this .magasine-has been tested and approved by POPULAR ‘RADIO ‘LABORATORY 


down to wavelengths around 200 meters, 
honey-comb coils lost.some of the great 
popularity that they had formerly 
among amateur experimenters, because 
they are less efficient below 600 meters 
than they are above that wavelength. 
However, they still are used extensively 
because of their convenient size and 
form and because they are mounted in 
such a way that they are interchange- 
able. A coil designed to cover the 
broadcasting wavelengths can be re- 
moved from the mounting and a coil | 
that will bring in the transoceanic com- :' 
mercial stations can be plugged in, all 
in a moment. , 

Another advantage that the honey- 
comb coil gives the experimenter is the 
ease with which circuits can be con- 
structed and changed. A single honey- 
comb coil shunted by a .001 mfd. conden- 
ser, will cover a waveband from 130 to 
12,000 meters wide, depending on the 
number of turns in the coil. The small- 
est coils in common use have 25 turns 
and tune down as low as 120 meters. 
The largest have 1,500 turns and tune 
up to 26,500 meters. Even with a 
single coil and condenser, several dif- 
ferent circuits can be made. The, De. 
Forest ultraudion circuit is one of ‘the 


most popular of these and, with proper 


coils, will cover almost the entire range 
of wavelengths used in radio transmis- 
sion. Teris another circuit in which 
a large coil*’say one of 1500 turns, can 
be employed ag a loop aerial to pick 
up long waves from high-power stations. 

Two coils, in a two-coil mounting, 
form a variometer, which may be used 
in tuning the antenna or the plate cir- 
cuit. They can be operated in a parallel 
position or can be made to form any 
angle up to 90 degrees, so the transfer 
of energy from coil to coil is under con- 
trol. A slight change of wiring turns 
the variometer into a yariocoupler, suit- 
able for use in most of the three-circuit 
hook-ups. The amount of inductance 
in the primary or secondary circuit can 
be changed instantly by removing one 
coil and plugging in another. 

With three coils and a ‘three-coil 


ese at 


oy 
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A THREE-CIRCUIT TUNER - 
By means of three honeycomb coils and a 
triple coil mounting, an eficient tuner may 
be.built for single-tube operation, 


All apparatus advertised in-this magazine ‘has been tested and a 
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Announcing 


the new J st -O: lite 


 Trikl -Auto matic Radio “y” 


Power Unit 


Look at these new 
features 


The battery. Ample capacity. Extra thick, 
rugged plates, deep-grooved separators. 
Unusually large acid volume requires in- 
frequent watering. One-piece, leak-proof 
rubber case, with acid-tight cover. Screw 
post seal and double baffle vent to prevent 
leakage and acid spray. 

The charger. Built on an entirely new 
principle. Silent in‘operation. Adjustable 
to needs of individual user. Economical 
to operate. Nothing to get out of order. 
Nothing to replace. Built to'last for years. 


No moving parts. No bulbs. No elec- 
trolyte. No water or acid to be added. 
No electrodes to wear out. Entirely auto- 
matic. No switches to operate by hand. 
Built-in power relay: automatically shuts 


off the charger when radio is in use and | 
turns it on again when radio is idle. Will 


operate at any distance from set. 


Fully enclosed. Entire unit enclosed in- 
beautiful metal case, with hinged cover 


and handle. 


An “A” power unit winds Prest-O-Lite’s fine storage 
battery with a trickle charger. A unit that can be plugged 
into an electric light socket, then hooked up to the radio set 
—and forgotten! It charges itself automatically. 

It’s new. Entirely automatic in action. No switches to | 
operate by hand. Now you can have full storage-battery 
power for your radio all the time. Power that is noiseless 
and without the slightest pulsation, the kind of power. that 
brings in the distant stations loud and clear. | 

Never again will you have to bother with a charger. 
Never again will a run-down “A” battery se your radio. 


A thing of beauty. 
The unit is beautifully finished in dent maroon. Small 


- and compact. Even in full view under the library table it 
looks well. 


You'll find further details in the column at the left. But 
the main thing is to see it. Go to the Prest-O-Lite dealer’s 
store. There’s one near you. Or write us and we will give 
you a lot of interesting facts about this wonderful new “A” 
power unit. 

And remember, it is made by a company which has had 
more than twenty years of manufacturing experience. 


. THE PREST-O-LITE CO., Inc. 
INDIANAPOLIS, IND. a 


New York | San Francisco ``- 
In Canada: Prest- OLite Company of Canada, Ltd., Toronto, Oniarió =: ey 


RADIO DEALERS SHOULD WRITE AT ONCE FOR FULL DETAILS 
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Send 
your good wishes 
and a Jungar too 


If he enjoys the radio—surprise him with a — 
G-E Tungar. It will keep batteries fully 
charged; help him to obtain better reception. 
Through the years, its helpfulness will be a 
constant reminder of your greetings. : 


Twoampere, five ampere, or Trickle Charger 
—your dealer will show you the correct type 
for any service. They are all made by Gen- 
eral Electric—they all can be permanently 
installed, and they all say “good-bye battery 
charging problem.” | 


- P, S. Treat yourself to one, too. 


Two ampere — charges as two ampere but charg- 
all 2, 4 or 6 volt “A” and es faster. 

24 to 96 volt “B” batter- 
ies in series—and auto 
batteries, too. 


Trickle—charges 4 or 6 
voltradio“‘A” storage bat- 
teries: four charging rates 
Five ampere—samerange up to one-half ampere. 


East of the Rockies 
2 ampere Tungar, $18 
5 ampere Tungar, $28 
Trickle Charger, $12 : 
(60 cycles—110 volts) 


Merchandise Department 
General Electric Company 
Bridgeport, Connecticut 


@Tungar 


2 ampere Tungar 


Tungar—a registered trademark—is found only 
on the genuine. Look for it on the name plate. 


Page 824 


Tran-Choke Unit 


A combination of transformer and 
chokes completely shielded in one unit 


For Building the 
RAYTHEON 
POWER SUPPLY 


Each unit is supplied 
with a Raytheon tube 


Write for Complete Literature 


Authorized Distributors 
- E. P. Denham, Seattle. Wash. 
Gray Sales Co. Philadelphia, he 
S. Darmstader. Chicago 
James C. Pope, ofr. . Minneapo ig Minn. 
Industrial Sales Co., San Francisco 


FORD RADIO & MICA CORP. | 


111-113 Bleecker St. New York City 


Announcing 
the first of a = of new models 


TIMBRETONE 


REG. U.S, PAT. ore, 


'.Combined with the utility of a- 


smoking stand is a loud speaker. 
Carry it about and have it where 
you want it—on the porch or along 
side of your easy chair. 

Sales offices 


SANFORD BROS. 


CHICAGO . . . : 30 W. Walton PI. 
CHATTANOOGA 615 Broad Street 
SEATTLE... . m. Bank Bldg. 
SAN FRANCISCO ai Minna St. 


TIMBRETONE MFG. CO. 


Factory: Hoosick Falls, N. Y 


of voltage at those points soptils 
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How to Build an “A” and “B” Power-pack 
for Direct Current ` 


(Continued from page 785) 


AN END VIEW OF THE UNIT 
Figure 4: The three large resistors, that are used in the “A” circuit, are 


shown here in place. 


This view also shows how the binding-post strip 


is mounted. 


Figure 3, illustrates how this is done. 
The DC supply passes through the 
switch S, and'then, as a safety. measure, 
through a 10-ampere fuse on both sides 
of the line. Whatever ripple or fluc- 
tuation in current there is present up to 
that point is smoothed out by the chokes 
L] and L2. All condensers: inthe cir- 
cuit act as a by-pass.for any unevenness 
at the 
output finally comes out as ‘a? Ait 


supply. The resistances, R7 "AM 
provide for a 40-volt drop for the de- 
tector tube; R3, R4, R5 and R6 furnish 
85 volts, for the radio-frequenty tubes; s` 
while Rl and R2 furnish’ the balance of 
the voltage output, or a total of slightly 
less than 110 volts of “B” supply. A 
variety of combinations may be ob- 
tained, however, by carefully making 
connections to the proper resistors. 

The connections shown in the picture 
wiring diagram, Figure 3, enable the 
constructor to obtain the voltages men- 
tioned above. For the convenience of 
the experimenter who may desire, gther 
voltages than those mentioned, the fol- 
lowing data has been compiled. 

The voltages obtained at any one of 
the resistances in the order they are at 
present placed in the eliminator is given 
in Table 1. 

Thus, if it is desired that the detector 


voltage be 22, then the detector tap 
should be connected to the end of re- 
sistance RS. The balance of the voltage 
may then be divided in the same man- 
ner. For instance if it is desired to have 
85 volts on the radio-frequency tubes, 
then the tap should be connected to the 
end of resistance R3. The other re- 
sistors, R2 and R1, will add 25 volts 
more for the audio-frequency tubes, 
making a total of 110 volts available. 
These voltages were obtained ‘with a 
DC supply of 120 volts. For other line 
voltages, these values will be practically 
proportional. | 

How to Construct the Unit , 

Cut the baseboard to the size given 
in the list of parts and proceed to lay 
out the instruments. The constructor 
should be careful that the layout, after 
it is finally assembled, will be a con- 
venient one for wiring. Figure 1 shows 
a good arrangement. 

The bank of condensers before mount- 
ing on the board were first turned up- 
side-down showing the bottoms of the 
cases with the mounting lugs nearest 
the experimenter. These lugs were all 
soldered together by means of two. 
lengths of bus bar each connecting a row | 
of mounting lugs. Loops were made st | 
the ends of the bus bar. The loops | 
thus provided a g for = 


TABLE 1 


Resistor 


Voltage 
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World Radio 
Storage “B” Battery 
12 Cell—24 Volt 


hoa on different sets have proved the 
satisfactory performance of the good Ferbend“B” Elim- 
inator. 40,000 Ferbend ‘“‘B” Eliminators are now in use. 
This wonderful instrument is in its second successful year - 
of usefulness. Until you have used a Ferbend ‘B” Elim- | 
inator you have not known theultimate in radio enjoyment. 


The satisfaction of Ferbend owners of provai again and again—every Ø 
day of every month — by the steady flow of hundreds of unsolicited 


Proved value. Thousands of users find re- 
ception almost magical. Clear, true power 
—instantly and unendingly. Wise economy. 
Sturdy construction—Solid Rubber Case pro- 
tection. Recharged for almost nothing. 
Endorsed and listed as standard by famous 
Radio institutions including Pop. Radio 
Laboratories, Pop. Sci. Inst. Standards, 
Radio News. Lab., Lefax. Inc., and other 
Radio authorities. What more need be 
said? Eztira Offer: 4 Batteries in series (96 
volts) $10.50. 


Send No Money Just state number 


> wanted and we will . 
ship same day order is received, by express 


testimonial letters from users of this very fine instrument. The few : 

reproduced here are merely examples of what every mail brings from all sections 
of America. This flow of testimonials proves beyond a doubt the splendid erform- 
ance, reliability, convenience and long-lasting qualities of the Fer ond j Elimi- 
nator. “No Hum?’—“More Volume’”’— “Less Static’’— ‘More Clarity’’—‘‘Complete 
Satisfaction.” These reports from users are repeated again and again all through 
the testimonials. -They prove the Ferbend “‘B”’ Eliminator is ‘over the top” to stay. 


. USERS ARE ENTHUSIASTIC 


4 


ley, Kens, =| Petalume, Calif. Montreal, Quebec, Canada 
Am gotting wonderful Fort Riley Ka Ele Iam highly pleased with your Eliminator. It I have sold all six of your Bs Hiiminatore 
imi? snrende Epona h m thoas | ég wi oo ; a any Br Eliminator op the end best oD the market dines 3 Tica. 
ii YS CIEE Sig. Det. frienda owning Hvisatore costing $50 to Alfred A. Michand. 


. $%6.and they all agree with me. 


el ‘ni l mbridge, Penneyivan! ph J. Borden. cage 

C. O. D g Pay. Skp ressman after examining Weare more meee Ee your Elim- Balen? Qar Eliminator has seraSpkton, So. Dak. 
a S. 0 count ior casn wiltn order. splendid results. F. L. McGRAW am more than pleased cite zonr ot ig since wo received Í oe 
Remember — you save 50% on. World | A ng petter than ‘iny wot battery on the Gost. Rundquist 


Batteries, so send order to-day. 


1219 So. Wabash Ave. Dept. 77 __ Chicago, IIl 
lakers o Famous World Radio ‘ a Ba ; 
s 100 Amp. $10.00: Amp. 002 5 00. 
Prices: 6-volt, 100 ont 8. 00; 120 i as $19 00; Tho Amp. $138.00 
‘ 3 Set your radio dials ata 288.3 meters for theWorld Storage Bat- 


Stati -NewTsl In 
oaaae WAR Vai Sotaisat A RRR 
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New Orleans, La. 
The “B” Eliminator ipur- 
{paced toh steer end T ain 
s very sa 
d with it, 
r much please ae if Kline, 


Wop ys PA 


Amsterdam, N. Y. 

The Eliminator is great. Have 

advised all my friends to get it 

fetter give mare oatafae 
etter or give 

tion. Reg. Firth, 
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PERFECT FILAMENT CONTROL 5, 


i Provides complete 
R noiseless filament con- 

trol for all radio tubes 

withoutchangeof con- 

nections. Metal parts 

„are nickel plated. One 
4N hole mounting. Self 
ALIN] Contained switch opens 
a= battery circuit when 


J desired. 
Alen-Bradkey Co. 


Electric Controlling Apparatus 
276 Greenfield Avenue Milwaukee, Wis. os 


ee 
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COMPLETE >... --FERBEND~ 


Nothing else to buy. Replaces “B” Bat- es L ; 
teries. Operates direct from Electric Light k 

Socket on 110-120 volt A.C, lighting circuit, l 

Delivers up to 100 volts, i i 


Second successful year—40,000 in use. Amazingly low in price— amazingly high in 
performance. An unequalled value in radio. Equal or superior to any “‘B” Elimi- 
_ nator Papara ors of price. We made this claim over a year ago. Today this state- 

ment still stands true—proved by overwhelming evidence. i 


NEW IMPROVEMENTS 


developed and porrecta by the Ferbend Electric Co., now give even greater lasting 
satisfaction to Ferbend users. New solution and new special alloy electrodes make pos- 
sible a perfect electrolytic rectifier having longer life than any other type of rectifier. 


Ask Your Dealer—or | TuE FERBEND“B” 
Hi ELIMINATOR is ap- 

_ Send Direct — comune pate pl 

If you prefer, we will make shi ment the rigid Laboratory 
direct to u receipt of price, or C. O. D., i of Radio News, 
desired. = for 10 days to convince yourself— Popular Radio and 


if unsatisfactory, write us within that time and Radio Broadcast. 
purchase price will be refunded. Use coupon now. 


$8.50 | FERBEND ELECTRIC CO.,419 W. Superior St., Chicago, IIL. 


MAIL THIS COUPON TO-DAY/ 


SUB R UB SBBBeEwZeweeeeeenwececuae 
® FERBEND ELECTRIC CO., 419 W. Superior St., Chicago ~ 


S C Send at once. Payment enclosed. O Send C.0.D. - CO Send Literature 
penes) 


aa Name..--sssees oeoo PYWUUTELITITICIC E ed ee 
AdGreBS. a vcarcccncccccevsvccccrsses cvasseessessersssesseseessoee = 


THE PERFECT POTENTIOMETER 

Uses graphite disc resistors which are 
noiseless and not 
affected by atmos- 
pheric conditions. 
Metal parts are nickel 
plated. One hole 
mounting. Finish 
and knob match 
Bradleystat. Made in 
200 and 400 ohm 


wt Alen Bradley Co 


Electric Controlling Apparatus B a 
276 Greenfield Avenue Milwaukee, Wis. B Clty... sccccccccccncccecccceees eves STAO. cccccsesssecooseosooo R 
Scweursaueescenssssseseesasus sl, 
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LC-27 


Guaranteed by 
Allen-Rogers 


Means— 


1. That every part is especially 
selected by the individual manu- 
facturer for ALLEN-ROGERS. 


2. That each part is thoroughly 
tested for ALLEN-ROGERS by 


the Radio Electrical Laboratories _ 


under the supervision of R. E. 
Lacault, E. E. 


3. That official full size blue 
prints accompany your complcte 
set of parts. 


4. THAT YOUR LC-27, WHEN 
COMPLETED, WILL WORK 
AND SOUND LIKE COCKA- 
DAY’S OWN. 


This is why the complete set of 
LC-27 parts you get from Allen- 
Rogers, the only direct representa- 
tive of the Committee of 21 Manu- 
facturers, carries the following: 


GUARANTEE 


WE unreservedly GUAR- 
ANTEE that anyone can 
construct the LC-27 Re- 
ceiver to function prop- 
erly when built by using 
a complete set of parts 
distributed by us. This 
means that if the set 
built by you does not 
work as we claim it should 
we will make it do so 
without cost to you, even 
though we should have 
to rebuild the entire set. 


COMPLETE SET 
OF SPECIALLY TESTED 
LC-27 PARTS 


$85.20 
LC-27 Mechanical Kit 
$12.50 


AmerTran Power-Pack 
Kit for LC-27 


$63.50 


This kit carries the regular 
ALLEN-ROGERS guarantee 


Names of responsible set builders 

in your locality will be furnished 

upon application. 

Attractive discounts to Jobbers and 

Dealers. Send for free descriptive 
folder 
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TABLE 2 


Filament C t 
ilament Curren T3 


DEB 90 
DEB 90 
DEB 90 
DEB 90 
DEB 90 


the assembled block to the baseboard. 

The resistors R1 to R8, inclusive, 
should also be assembled before mount- 
ing by laying them on the workbench 
and soldering their ends together in the 
proper order. The values of each resistor 
may be found by referring to the list of 
parts that is printed at the head of this 
article. 

The resistor block may now be mount- 
ed by simply inserting bolts through 
each end resistor and fastening to the 
base. Before inserting the bolts, slip 
a washer under the head of each bolt. 
This will protect the brittle porcelain 
jackets of the resistors. 

Next, mount chokes L1 and 12. 
The snap switch should then be placed 
in line with the chokes and the fuse 
block right back of the switch. The 
arrangement of the base receptacles 
provides a convenient means for placing 
additional receptacles. 

The next step is to cut and drill the 
binding-post strip. This strip is fastened 
to the end of the baseboard with three 
screws after mounting the binding posts 
in the following order, starting from the 
end nearest the chokes: “B” Amp. (+), 
“B” RF (+), “B” Det. (+), “A” Bat. 
(—), “A” Bat. (+). The power-pack 
is now ready for wiring. 

How to Wire the Power-pack 

The best form of attack is to wire the 
out of the way places first, and then to 
follow with the easier connections. 

Refer constantly to the picture wiring 
diagram. Use insulated bus bar, such as 
celatsite, to lessen the possibility of 
short circuits. 


How to Operate the Unit 


The large resistors, R9, R10 and R11, 
are regulators for the supply to the fila- 
ment of the tubes. Their values, as men- 
tioned in the list of parts, are for a five- 
tube set having a power tube of the 
UX-112 type in the last stage and the 


T2 Tl 


EB 12.5 
DEB 90 EB 5 
DEB 90 EB 6 
DEB 90 EB 7 
DEB 90 EB 10 


other tubes of the UX-201 type. Since 
each UX-201-type tube consumes 4- 
ampere and the UX-112 type consumes 
o-ampere of current, the total current 
consumption will be 114 amperes. In 
this manner the amount of current con- 
sumed by all the filaments may be 
easily determined. The filament. current 
consumption of each tube is clearly 
noted on the carton containing the tube. 
In the case where the total current con- 
sumption varies from those stated, the 
resistors to be used in the receptacles 
will have to be inserted as shown in 
Table 2. 

For currents over 2 amperes another 
receptacle must be placed alongside T3 
and wired in parallel with it. Calling 
this added receptacle T4, the resistors 
are given in Table 3. 

The power-pack is now ready to con- 
nect to the receiver. Connect the bind- 
ing posts of the receiver to the pack in 
their proper order. It will be noticed 
that the no binding post is provided for 
the “B” (—) minus connection. This is 
due to the fact that “B” minus (—) and 
“A”? (+) are automatically made in the 
apparatusand at thesametime grounded. 
As a precaution the present ground lead 
of the set should be broken and a .002 mfd. 
to .5 mfd. condenser inserted between 
the ground and the ground lead. 

With the recent popularity of the new 
power tubes where large “B” voltages 
are required it may be necessary to add 
“B” battery blocks sufficient to cover 
the voltage required. This is only true 
where the utmost volume is required. 
For instance, if a total of approximately 
180 volts is necessary add one 45-volt 
block and one 221% volt block. Of course. 
these should be placed in series with 
the negative terminal connected with the 
B amp (+) binding post of the power- 
pack and with the positive terminal 
connected to the B Amp. (+) of the 
recelver. 


TABLE 3 


T4 


T3 


DEB 90 
DEB 90 
DEB 90 


DEB 90 
DEB 90 
DEB-90 


Direct representative of the Committee of 
21 Manufacturers 


Allen~Rogers 
Incorporated 


‘Kit Head quarters” 
118 East 28th St. New York. NY 


How to Increase the Range of 
Your Ammeter and Voltmeter 


In a coming issue of Poputar Ranio Mr. K. B. 
Humphrey will tell how to get full value out,of these 
two instruments—without_ buying new, apparatus. f 
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An Amazing New World 
a OF RADIO 

Is Now Yours s 


Gf jistance, Quality, Volume, 
: Selectivity --- a new con- 
ception of these essentials 
awaits you with the use of 


MADISON - MOORE 
TRANSFORMERS | 


Stations from afar, which some of the 
finest receiving sets have failed to re- 
cord, come in easily with this instrument. 
Your dials become the magic key to a 
new and untouched realm of sound and 
melody. | 


— 
z 
Feann 


Tone is vastly improved and beautified, the most delicate shadings being faithfully reproduced. 


Selectivity, always a problem, is nọ longer difficult. MADISON-MOORE Transformers make every night 
a radio certainty, for they bring in DX like locals, m 


Stations which the listener never before brought in, frequently come with loud speaker volume with the 
use of only a two-foot loop. Quality is immensely improved on all reception. ' 


Every MADISON-MOORE Unit is subjected to most exhaustive laboratory tests before it is approved - 
for use. Every instrument is precision made and is as nearly perfect, electrically and mechanically, as skill and 
fine apparatus can make it. Radio Engineers and authorities accord it highest praise. 


"~ 


WHEN YOU HAVE INSTALLED MADISON- 
MOORE TRANSFORMERS YOU WILL 
ENJOY THE UTMOST FROM YOUR SET. 


£ If your dealer cannot supply you, write us J 


MADISON-MOORE RADIO CORPORATION 
2524 Federal Boulevard 
Denver; Colorado - U. S. A. 


READ THE GUARANTEE 


ADISON-MOOR 


Ihe Finest RADIO APPARATUS 2 theWorld! 


’ 
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The TOBE Filter Con- 


densers are specified in the 
new and deservedly popular 
Henry Lyford Receiver. 
This is another tribute to 
the carefully maintained 


quality of TOBE products. - 


The TOBE High-Voltage 
Power-Pack Type Conden- 


sers are especially designed | 


for use with the AmerTran 
Power-Pack,. and are speci- 
fied for it. They will not 
break down in use. Send 
for special literature. 


The TOBE BH BLOCK, 
made to be used with the 
new Raytheon BH Tube. 
The first B BLOCK of its 
kind. Contains one 6 and 
two 4 Mfd. TOBE Filter 
Condensers. 


Price - $11.00 


Tobe Deutschmann Co. 
Cambridge :: z z è Mass. 


How Circuit Resistance 
Affects Selectivity 


Caan from page A 


e 


a 


: *: COIL 4 
This toroid coil ténsists of a primary and a 


secondary that have been wound in spiral 
shape on a torus form. 


from any station depends directly upon 
E’ te 


Now where L is the inductance of the 
coil in henrys; f, the frequency of the 
incoming signal; i, the current flowing 
through the coil, and v, the ratio of 
the circumference to the diameter of a 
circle. The magnitude of ¿ will depend 
upon a number of. things. It will be 
larger, the greater E, is made and when 
R is made smaller. The expression for ¿ is 


VEE 
Where Æ is the voltage set by the 
incoming signal, R, the resistance of the 
circuit, and X, a tuning factor varying 
as C changes. 
Combining equations 1 a 2: 
pe E T 3 
V/R24-X2 
It is apparent that E’ can be made a 
maximum if the capacity, C, is so chosen 
as to make X= O. Then 
Vo E2rft u. 4 
E mos” R a 
This equation brings out the signifi- 
cance of an abbreviatidn usually called 
where 


_ R 
tL | 
Equation 4 then reads | 
ee 5 
0 


As may be seen, n is the governing 
factor of a circuit because if n is small, 
E maz., the voltage across the con- 
denser when turned to resonance, is 
large. 

It so happens for a narrow band of 
wavelengths, such as from 200 to 550 
meters, 7, for a well designed circuit, is 
almost constant and is a convenient way 
_of rating the value of a éoil and còn- 
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jo i 


“Little Joe” 


Lightning Arrester 


Especially designed for 
Radio Work. Made of 
porcelain, small, neat, rug- 
ged and serviceable. Can 
be suspended on antenna 
or fastened to wall. 


Ask Your Dealer 


M’f'd by CIRCLE F MFG. CO. 


Trenton, New Jersey 


MODEL “Cc” CHEST]! 
Cabinets in stock—have piano hinge and are 


10” dee ep i aN bags front top rail being remov- 
ae = lustration shows gol line wood panel to 


“Walnut Only Panel to Match 
$15.00 $1.26 


*For Madison Moore Receiver, 
*For Victoreen Receiver, 


Walnut Infradyne Cabinet 
+30% 


LC-27 Cablnate 


Mahogany or Walnut with Baseboard 


$18% 


ao Paat cabinets have 25° slope and take 


8x2 6 panel. They are full 10” deep back of ithe 
panel. 


WRITE FOR folder sho lete L 
Line and other Radio rte. completa =? 


CORBETT CABINET 
MFG. COMPANY 


St. Marys - » Pennsylvania 


A TYPICAL RF TUNING CIRCUIT 


Ficurs 5: This indicates where the values of 
E’ were taken in order to make the curves 
shown in Figure 2. 


denser when used in receiving broadcast 
signals. However, if the values of » 
were taken for a wide band of wave- 
lengths, the resulting curve would be 
something like that shown in Figure 4. 
The dotted line, A, indicates the natural 
period of the coil or the wavélength 
where the coil is tuned by the capacity 
in the winding itself. 


The region B-C is where the coil 


should be used, for » is the smallest 


average value through that range. 
~The importance of n will be further 


brought out by plotting a number of 
resonance curves. In plotting a reson- 
ance curve, a signal of definite and con- 
stant frequency is assumed and the 
value for E’ across the condenser, is 
calculated for different settings of the 
condenser C. This curve then gives an 
idea of the selectivity of the circuit 


when used in a radio receiver, and is 


therefore of the greatest importance. 

Figure 2 shows such a curve where 
E is charted against the capacity of a 
500 micromicrofarad (.0005 mfd.) con- 
denser. Below the capacity markings 
are given dial readings, zero reading 
being considered resonance. Four curves 
are shown with 7=.01 (this would be a 
poor coil), n = .00706, 7 =.005 (repre- 
sents a good coil) and 7= .0001 (this 
value could only be obtained with the 
aid of regeneration). 

Several. interesting points are here 
brought out. 
value of 7 the greater the signal strength 
cf the received signals (— 7=0.01 gives 
a signal represented by 100 while = 
.0001 gives a signal 100 times as great). 


COIL 5 


A compact, multiple-layered coil that is 
wound in bunched formation. 


First, the smaller the 
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What a whale of a difference 


Bradleyohm-E 
For B-eliminator service re- 
quiring wide voltage control, 
Bradlevs m E is essential. 
It ıs an oversize Bradleyohm 
with sufficient capacity to 
handle all normal B- ina- 
tor requirements. Besure to 
ask for Bradleyohm-Ein the 
checkered carton. Your 
ealer can get them for you. 


Bradleyunit-A 


This solid, molded, fixed 
resistor has no glass or her- 
metic sealing in ite construc- 
tion. It is a solid unit with 

ilver-plated end cae that 
are not affected by tempera- 
ture, moisture and age. By 


all means, use Bradle' a -À ` 


when yoù need a Te- 
sistor. 


afew Bradleyohms make 
—in a B-Eliminator! 


Nees and newspapers have been 
publishing circuits and instructions for 
assembling B-eliminators. Many types of kits 
have been used, but the outstanding feature has 
been the almost unanimous recommendation to 
use Bradleyohm-E for plate voltage control and 
Bradleyunit-A for the fixed resistor. 


The leading manufacturers of B- eliminators have 
long since adopted Allen-Bradley variable and 
fixed resistors as standard equipment for their 
B-eliminators. In fact, the Bradleyohm-E has be- 
come almost as universally usedin Raytheon tube 
B-eliminators as the Raytheon tube itself. The 
scientifically-treated graphite discs in these re- 
markable units have never been equaled for 
silent, stepless plate voltage control so essential 
for the satisfactory operation of a zadig set with 
a B-eliminator. 

When you build your B-eliminator, ares insist 
that Bradleyohm-E and Bradleyunit-A are in- 
cluded with kit. You then will be assured of per- 
fect voltage control. Send for folder“Howto Build 
aB-eliminator”describing seven popular hookups. 


-ALLEN-BRADLEY CoO. 
276 Greenfield Ave. 33 Milwaukee, Wis. 


Use 


en-B 


„Perfect Radio Devices 


The NEW LC-27 


is the result of experiments by one of 

- yadio’s most eminent engineers. We 

carry all the genuine parts as used by 

Mr. Cockaday in his laboratory model. 

The LC-27 is one of the best sets you 
have ever heard. 


1-—Hammarlund Mid-Line Dual Con- 


denser .000275 mfd:........... $ 7.50 
1—Hammarlund Mid-Line Single Con- 
denser .000275 mfd............ 4.65 


1—Precision Duo-Octaform Coil Set.. 10.50 
1—Amertran DeLuxe 1st stage....... 10.00 
1—Amertran DeLuxe 2nd stage...... 10.00 
J-—Amerchoke.......... Reale Wena .. 6.00 
1—Dubilier #902 Filter Condenser, 


eeaeveavnerstteeoueoezneavenvnev eno te 


1m ` 
1-Mar-Co Illuminated Dial 0-100... _ 3.50 
2—Mar-Co Small Controls especially 


for LC-27, 0- to 50, 50 to 0.... 1.50 
jJ—Carter Battery Switch........... 65 
j—Samson Radio Freq. Choke Coil#85 1. 
3-Dubilier .00025 Condensers....... 1.05 
l-Lynch 4 meg. resistor........... se. x's 
1—Lynch single mounting..... sega’ .35 
1-Carter Single Circuit small jack... .25 
1—Carter resistance 0 to 10,000 ohms. 2.00 

12—Eby Binding Posts......... rer 1.80 
5—-Benjamin U.X. Sockets.......... 3.75 
J—Amperite 1 ampere.........- ans 1.10 


Mechanical Kit, consisting of alumi- 
num shields, binding post strip, 
decorated panel and Tait brackets 12.50 


Complete Parts y 
Ready to Wire $85 20 


Corbett Cabinet for ©.00 
the LC-27 only $18 


Mail Orders Promptly Filled 


SUN RADIO CO. 


64 VESEY ST. NEW YORK 


E 
It Delivers 
Full “B” Voltage 


B—BATTERY ELIMINATOR 


Operates from lighting current like 

other household appliances. Uses 

Raytheon rectifying tube. Furnishes 

smooth unfailing plate current with- 
out hum or vibration. 


Write the Manufacturer 
J, ° 7 i / f e 
COMPANY 


State and 64th Streets 
CHICAGO, U.S.A. 
Makers of BURNS Speakers 


Cte 


COIL 6 


A solenoid coil wound with enamel wire in 
‘spiral slots on an insulating cylinder. 


Second, the resistance does not de- 


termine the absolute selectivity of the 


circuit, for if the condenser is two dwi- 
sions off resonance, the amount of signal 
received is the same no matter what the 
value of 7. This means that absolute 
selectivity cannot be obtained with this 
circuit, no matter how low the resistance 
may be. 

Consider a local station broadcasting 
on a wavelength such that it would be 
resonant on the condenser at .00032 
mfd. Let another station, whose signal 
strength at the receiver is only one- 
tenth as strong, be on such a wave- 
length as to be resonant on the con- 
denser at .00034 mfd. If we want to 
hear the weaker station, we naturally 
set the condenser at .00034 mfd., but 
we also hear our local station, for the 
signals from the two are in the ratio 200 
to 150. 

These figures assume that the coil and 
condenser have such a resistance that 
they are represented by curve No. 3. 

There is one solution of the problem 
which lies in coupled circuits, shown in 
Figure 5, but the adjustments require 
considerable skill on the part of the 
operator, as he has three controls to 
operate instead of one, and the setting 
of one may change the settings of the 
other two. In actual operation, C, and 
C> would be first resonated, and then 
the coupling between Lim and Lo 
adjusted. This would require resetting 
C, and C, and this series of operations 
continued until the best selectivity with 
greatest signal strength is obtained. 
The system is clumsy and has an added 
disadvantage that only half as much 
voltage E! is obtained as with the former 
tuning arrangement. 

"Let us now consider the effect of n, or 
the circuit resistance factor, on the 
quality of the received signals. 


A TUNING CIRCUIT 
FicurE 6: This diagram shows the theoret- 
ical circuit for the closed oscillating circuit 
that is generally used in tuning 
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F. D. Pitts Company 


INCORPORATED 


219A Columbus Ave. 
Boston, Mass., U. S. A. 


> 


Merchandising. 
Radio... 
Since 1919 


DEALERS — -send for large 
and profusely illustrated 
catalog on the products of 
scores of nationally adver- 
tised radio manufacturers. 


Wholesale Exclusively 
> 


“Pioneers in the 
Distribution of Radio” 


©. ©. + o o .% 9 .© 0 % © © © .% ©. © .o © © 0. © { 
o ein d 


BROADCAST 
LISTENERS 


CTER FER PER FER 
4 0,0 0,0 0,0 0,00, 


| 
: 
' 
! 


ea? 
t 2S 


eataa’, 
Aea S 


The POPULAR RADIO ATLAS and LOG 

will give you a list of all the{NEW Broad- 

casting Stations with wavelengths snd 
other necessary information 


o © 
“° 0,0, 


e 
d 


| 


eo, © 
-t o,0° 


A Complete Atlas and Station Log 


The “POPULAR RADIO International Radlo 
Atlas and Log” will supply you with full in- 
formation regarding broadcasting stations of 
the United States and Canada. 


This most useful and practical Atlas consists 
of 16 prges, size 12” x 15”, printed on good pê- 
per, from clear type in two colors and 
a complete series of double page maps, includ- 
ing—The World—The United States—Canada 
—North and South America, showing location 
of principal broadcasting, leading comm 
and governmental radio stations. 


SPECIAL FREE OFFER 


You may havea copy of the ‘POPULAR RADO 
International Radio Atlas and Log” free, with 
POPULAR RADIO for (8) eight months. 


For Only $2.00 


Pin $2.00 in bills to the coupon below. 


If you are a subscriber to POPULAR RADIO your 
subscription will be extended eight months. 


oo. .@ 
$ Sd o,¢ ° 


o © © © © © © ¢ © ee 
e? ke o,¢ ,¢ $ o,° $ o,¢ $ o,0° et 


oe 


e 
Ae 


e 
As 


eo © ¢ © 
0 0,6 0,9 0,0 ©, 


\ 
% 


Date... fl 
POPULAR RADIO, Dept. 122A 
627 West 43d St., New York Clty. 


Enclosed is my remittance of $2.00 for whieb yoa 
are to enter my subscription (extend my subertip- 
tion) for (8) eight months for POPULAR RADIO ani 
send FREE a copy of the ‘Pop Rapio Inte 
national Radio Atlas and Log.” 


ATO T a a nS 


City_______ State ___— 


ROR RRRRR RBBB RRR RHR RK KER ORM 
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it preserves its natural quality not only 
the carrier frequency of (say) a million 
cycles a second must be received, but a 


. band of frequencies from 5,000 to 10,000 


cycles plus or minus the carrier. This 
band is necessary to carry the high over- 
tones which are so essential to lifelike 
renroduction. 


Figure 3 by the two dotted lines. 
_ Consider curve No. 4. The peak of 
this curve gives E’ = 1000. Notice that 


- the dotted line crosses the resonance 


curve where E’ is approximately 185, 
so that a note of 10,000 cycles would 
only experience an amplification of 185 
while the low tones would be amplified 
1000. This is what is known as the 
cutting off of side bands which tends to 
destroy good quality. This tendency is 


receiver, when the effective value of 
resistance may be lowered to an ex- 


-~ . tremely small value. 


would not have this tendency to clip 


side bands, but if used in a multiple 
stage receiver, would probably be as low 
a resistance coil as should be used. 


of winding for coils, six standard types 
were measured. The result of this work 
is shown in Figtre 3 where resistance is 
charted against wavelength and in 
Figure 4 where 7 is plotted against 
wavelength. 


coil, but it has a high resistance. Some 
of this resistance is due to the fact that 
the distributed capacity is large, and 
the coil is being worked too close to its 


natural period, as may be seen by come 


parison with the general n curve Fig- 
ure 1. 


long, with a small diameter. 


best of the six. They have spaced wind- 
ings one on a bakelite form, the other 
almost self supporting. It is interesting 
that at broadcast wavelengths it: makes 
little measurable difference whether a 
coil has a bakelite form or whether it 


has the form slipped out so as to be 


self-supporting. 


ance were taken by the quarter deflec- 
tion method, and a number of them 
checked by means of a vacuum-tube 
volimeter; hence it is believed the values 
given are nearly correct. 


resonance curve given in Figure 2 will be 
carefully studied by those who are ex- 
perimentally inclined. For, from this, 
it is easy to see how difficult it is to get 
absolute selectivity on powerful local 
stations. 

Of course, those who have operated 
receivers know that such is the case, but 
they have been prone to lay the blame 
on improper design or poor construc- 
tion. 


To transmit speech and music so that 
The 10,000 cycles band is marked on 
sometimes apparent with a regenerative | 
Coil 3, as obtainable-in practice, 
To determine the best shape and type | | 
Increased Selectivity 
Coil 5 is a compact, multiple-layered Great er Dis if an Ce 
More ‘Volume 
BUT ABOVE ALL— 
Coil 4 is a toroid. The coil proper is Qu aA I Ly 0 f i 7 0 ” p A 
Coils 1 and 6 show up easily as the 
On any set from the modest little Crystal Hook-up 
to the Super Outfit—you simply install 
‘THE CARBORUNDUM 
STABILIZING DETECTOR UNIT > 
The measurements on circuit resist- a 
$3.50 (in U. S. A.) Dealer or Direct ra 
Our Hook-up Book tells you how— send for it va 
° “ ra The 
i 
It may be hoped that the theoretical THE CARBORUNDUM ee / Niagara Falls, N.Y. 
Niacara Fars, N. Y. KA 
SALES OFFICES AND WAREHOUSES IN s á Please send free 
New Notisyetrolt Cincinnati, Pittsburgh,’ Hook-Up Book D-5. 
Milwaukee, Grand Rapids Pig 
The Carborundum Co., Ltd., Manchester, Eng. rá 
7’ Name 
Carborundum is the Registered Trade Name vo 


used by The Carborundum Company for Sil!- 
oon Carbide, This Trade Mark is the exclu- “ 
sive property of The Carborundam Company, z 
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"B Compact | 
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Buy Him One 
for Christmas 


F YOU want to tune in on CS 
(Complete Satisfaction) at Christ- 
j = mas get your radio enthusiast a 
J Modern “B° Compact. Improves 
j reception, does away with “B” Bat- 
J teries—connects to a light socket. 
d The Modern “B” Compact has am- 
H ple power for sets up to six tubes. 
7 There are three B+ taps and two 
j variable voltage controls, 
d. If your dealer can't supply you, 
H don't accept any substitute but 
H order direct by mail. | 
Price, Complete with 
Raytheon Tube 


$30, 


(RAST OF THE ROCKIES) 


The Modern Electric Mfg. Co. 
Toledo, Ohio 


: Mopery "B" Power Unit 
: ll For Sets Larcer THAN Six Tuses ] 
$50.00 East of the Rockies 


Constant as Niagara 
Silent as the Sphinx 
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MODERN |E 


WHERE THE ARMY SENDS OUT ITS CALLS 
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Uncle Sam’s New Short-Wave Net 
` (Continued from page 769) ` 


TO THE AMATEURS 


The interior of station 2SC; this is one of the headquarters sta- 

tions which act as liaison agents for the army. Station 2SC is 

on the air every night between 7 P. M. and midnight trans- 
mitting on a wavelength of 77 meters. 


Signal Service Company under the direc- 
tion of Capt. J. L. Autrey. This is 


_ station 2SC, designed and built by the 


Signal Corps Repair Shop in Brooklyn 
for transmission on a wavelength of 77 
meters. It is a duly licensed amateur 
radio station, as are all the stations par- 
ticipating in the Government’s amateur 
network. The transmitter is housed in a 
glass case, facilitating easy inspection 
and demonstration. Most modern ama- 
teur stations are powered by “B” bat- 
teries; this gives an unfluctuating plate 
voltage and, consequently, a steady 
note. With transmitters as powerful 
as 2SC, however, it is not economical to 
use “B” batteries for plate potential. 
On the other hand, fading and fluctuat- 
ing wavelength is usually encountered 
when plate potential is secured from the 
power mains. Station 2SC is unusual, 
however, in that it has a crystal con- 
trolled transmitter; thus it is able to 


obtain its power from the regular mains 
without the usual fluctuating note. 
When a voltage is applied to the sur- 
faces of a crystal, oscillations of a fre 
quency that depend upon the thickness 
of the crystal are set up. This phenom- 
enon is known as the _ piezo-electro 
action.* | 
With most crystal-controlled trans- 
mitters, the grid to filament potential is 
used to actuate the crystal; but this is 
not sufficiently steady for harmonic ` 
operation. Consequently, a 40-volt 
plate battery is used, which greatly im- 
proves the functioning of the device. 
The crystalisonemillimeter thick, giving 
oscillations of 1934 kilocycles, corre- 
sponding to a-wavelength of 155 meters. 
The oscillations so generated are used to 
actuate two 5-watt VT-2 tubes with the 
associated tuning circuits constituting 
the crystal oscillator. The output of the 
*Described in Porutar Rapio, November, 1925 


THE CIRCUIT DIAGRAM OF THE ARMY 
TRANSMITTER 
This drawing shows the electrical connections of the various 
instruments that go to make up the crystal-controlled vacuum- 
tube oscillator that is used for short-wave communication 


~ 


between the army and the amateur at station 2SC. 
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SIZE _ 
BLUE 
PRINTS 


Price $1.00 Per Set . 


LAURENCE M. COCKADAY has personally 
supervised the preparation of Simplified Blue- 


prints of thirteen of POPULAR RADIO’s most 
O 


popular circuits. Each set consists of one or 
more Actual Size Blueprints; first a Panel Pat- 
tern; second, an Instrument Layout; and 
third, a Picture Wiring Diagram all simplified 
in the fullest sense of the word because 


The panel Pattern can be lald on the 
panel and all holes drilled as indicated. 
3N Erer 1 do and no Bcourme Aad p 

ruining the pan roug 
faulty calculation. 


The Instrument Layout placed on the 
sub-base ts you to indicate by pin- 
pricks the exact location of every screw. 


The Picture Wiring Diagram gives — 
every instrument in exact size. and posl- 
tion with every wire clearly indicated from 


rtionless, 
control, as described in the October 1924 issue 


leas, as 
POpuLAR RADIO). 
Set No. 12—"8-Tube Super-heterod: 
Single Control” (as described in Octo 
issue of POPULAR RADIOJ. 


with 
1925 


Set No. 14—"The LC-26 Broadcast Recetver” 
. (as described In December 1925 issue of POPU- 


LAR I0). 
Set No. 15—"The Orthophase Recetcer’’ (as 


described in the February 1926 issue of 
POPULAR RADIO). 


Set No. 16—‘‘The S-C All-Wave Receiver" (as 
oescribed in the March 1926 issue of POPULAR 


Set No. 17—"“The Power-pack Amplifier” (as 
issue of POPULAR 
RADIO). 

Set No. 18—''The Improved Raytheon Power- 
Pack” (as described in the May, 1926, issue of 
POPULAR RADIO). ; 
Bet. No. 19—"The New Home Receiver” (three 


tubes, two stages of radio-frequency-ampll- 
escri in- 


fication with crystal detector, as d 

June, 1926 issue of POPULAR RAD10). 

Set No. 21—‘'The Improved Browning-Drake 

Recetcer” (as described in. the August, 1926, 

issue of POPULAR RADIO). 

Set No. 22—''The LC-27 Broadcast Recetver'’ 

(as described in the October, 1926, issue of 

POPULAR RADIO.) 

Set No. 23—'‘The LC-Sentor Power-Pack"” (as 

described in the November, 1926 issue of 

POPULAR RADIO) 

Set No. 24—'The LC-Intermediate Power- 
ack” (as described in the December, 1926 

issue of POPULAR RADIO.) 

Full constructional and parts details for 

these Receiving Sets wili be found in the 

issue of POPULAR RADIO indicated. 


Back issues of POPULAR RADIO will 


be furnished at the rate of 35c a copy. 


POPULAR RADIO 


Department 124 
627 West 43d Street, New York 
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OPULAR RADIO, Inc., Dept. 124. 


627 West 43d St., New York City. 
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which kindly send me Bluepr 
g Panel Pattern 
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Set Number 17 
Set Number 18 
Set Number 19 
Set Number 20 
Set Number 22 
Set Number 16 Set Number 23 

oO Set Number 24 
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STANDARD ADMIRALTY MODEL 


Norden-Hauck Super-10 


~ Highest Class Receiver in the World 


- “The. Nordern-Hauck Super-10 is an en- 
tirely new. and advanced design of Re- 
ceiver, representing what we believe to be 
the finest expression of Modern Radio 
Research Engineering. In point of ex- 
treme range with tremendous audibility 
and quality of reproduction the Super-10 
is the best Broadcast Receiver that can be 
built today. Wave length range adaptable 
35 meters to 3600 meters with removable 

coils”? B , | 
_ Mail the attached ‘cbupon today and we 
- will tell you of a host of features that place 
the Norden-Hauck Super-10 far in advance 
of competition. 


Write, Telegraph or Cable Direct to 
NORDEN-HAUCK, Inc. 
Engineers 


Marine Building, ‘Philadelphia, Pa., U. S. A. 
Cable Address NORHAUCK 


RADIO DEALERS 


Get the new 
1926-27 - 
VAN-ASHE 
Catalogue 


Shows all the new- 
est parts, circuits 
and kits—all the 
hard-to-get items 
that set-builders de- 
mand. 12-hourship- 
ments—extra-good 
PANN 


discounts. Mail 
b 
DÀ rS ENN V4: 


DanAsheRadio Co. 


: yarra o's, 
204 North TOASTS ST. LOUIS, MO. 


— 


Send Catalogue. 
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NORDEN-HAUCK, Inc. 
Philadelphia, U.S. A, 


.Gentlemen:— 


1 Please send me without cost or 
obligation on my part, attractive 
illustrated literature describing the 
new Norden-Hauck Super-10. _ 


O I-enclose $2.00 for which please 
send me, postpaid, complete full size 
constructional drawings and all data 
for building the Super-10. 


. 
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QUALITY PRODUCTS 


Approved Parts 

for - 
Eliminators Power Amplifiers 
Dongan has perfected transformers and 
chokes of several types which are used © 


widely with UX, RCA and. Raytheon 
Tubes for both Eliminator and Power 


Amplifiers. ea 
# 2568 


ABC Power Unit 
Designed for use 


4 List $17.50. 
' Power Amplifier for Home Use l 


Use Dongan No. 2567 transformer half wave with UX 216 | 

B-tube used in conjunction with UX Power Amplifier 

tube No. 210. - sot 
- , List $10.00 i 


Dongan transformers available for all standard types of. 
= power Amplifier tubes. . ii 
Type H-Audio Transformer , 
A Super-Transformer for present wave length conditions. 
Unusual power and smoothness. 
List $4.50 
2 FANS 
Order these and other Dongan parts from your dealer or 
send to the factory for complete information on con- 
structing eliminator and power aiplifier units. i 7 
'" MANUFACTURERS `> ` 


For a reliable source of supply on the latest designs 
Dongan offers quantity production on all approved types. 
For special requirements our engineering department is 
at your service. ` __ 


“DONGAN ELECTRIC | 
MANUFACTURING COMPANY > 
2983-3001 Franklyn St. ` Detroit, Mich. 


| TRANSFORMERS of MERIT for FIFTEEN YEARS 7. 
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Accurate Primary 


Coupling at Every 
Condenser Setting 
with the New 


HAMMARLUND 


“AUTO-COUPLE” 


Specified SS 
For the New ®& 
Hammarlund- 
Roberts Hi-Q 
Receiver 


(HE “Auto-Couple”’—Ham- 
marlund’s latest contribu- 
tion to radio—is a scientifi- 

cally correct arrangement of 

“= ° Space-Wound Coil, “Midline” 
Condenser and Aluminum Shield, 
which encloses the complete as- 
sembly with accompanying tube 
and its socket. | 


It gives automatic, graduated 
primary coupling, assuring maxi- 
mum transfer of energy at every 

.. broadcast wave-length and con- 
trolling undesirable oscillations on 
the low waves. 


The “‘Auto-Couple” may be used 
in any tuned radio frequency cir- 
cuit. 


For the convenience of set-build- 
-.- ers coils, condensers and shields 
are sold separately. 


The Condenser used with the 
‘“Auto-Couple” Coil is the new 
Hammarlund “Midline” or ‘‘S-F- 
L” .00035 (17 plates), or any 
- other make of condenser of the 
same capacity rating having a 
back extension shaft. 


Ask Your Dealer About It. 
Write for Folder 


HAMMARLUND MFG. CO. 

424-438 W. 33rd Street, New York City 
For Better Radic 

ammarlund 


PRECISION 


~A 
= 


l From a photograph made for PopuLarR RADIO 
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‘ONE OF THE AMATEUR STATIONS IN THE 
ARMY RADIO NET 


Radio station 3X AN, operated by E.G. Raser at Trenton, N. ' < 
J., is one of the many amaleur stations that help the army to ~ 


mainiain communication under 


all conditions. Three trans- 


 mitters are shown in this layout; 38-meter and 76-meter trans- 


milters and a 250-watt emerg 


ency broadcasting set is shown 


in the background. 


oscillator is supplied to a tuned circuit 
consisting of inductance L-1 with varia- 
ble condenser C-4, of .0006 microfarads 
capacity in parallel with it. Tuning is 
accomplished by adjusting the variable 
condenser until the maximum output is 
secured in the radio-frequency ammeter 
in the plate circuit. | 

The power amplifier consists of two 
VT-4B tubes in parallel. These are of 
50 watts capacity each, and secure their 
plate potential from a 750-volt direct 
current generator. The relay in the 
plate circuit is controlled by the opera- 
tor’s transmitting key. The tuned plate 
circuit is adjusted to 77 meters, half that 
of the crystal oscillator, with the aid of 
variable condenser C-5. Resonance is 
indicated by maximum deflection on the 
antenna ammeter. 

On page 832 are shown the details of 
the transmitter. At the far left is the 
crystal with its adjustable contact. The 
ammeter indicates the point of resonance 
when condenser C-4 in the crystal oscil- 
lator plate circuit is correctly adjusted. 
The inductance in its plate circuit con- 
sists of seven turns of edge-wise mounted 
conductor seven inches in diameter. 
The tap P controls the power input to 


_ the power amplifier. 


At the center is a filament voltmeter; 
the variable condenser at the right is in 
the plate circuit of the power amplifier 


and in parallel with inductance L-2 that 
consists of 7 turns of edge-wise copper 
strip. The meter at the far right meas- 
ures the antenna current and indicates 
the correct adjustment of variable con- 
denser C-5. 

Because of the size of the tubes used, 
the filament current is supplied from the 
power mains through a filament trans- 
former equipped with suitable smooth- 
ing condensers. 

The antenna system, shown on page 
769, is a single vertical wire reaching up 
40 feet directly from the transmitter. 
The counterpoise consists of two 60-foot 
wires, 8 feet from the ground, forming a 
V of 45 degrees. 

Station NKF once held undisputed 
claim to the possession of the clearest 
and steadiest note known to short-wave 
radio. But with the advent of 2SC and 
its crystal-controlled transmitter and 
many amateur “B” battery-powered 
transmitters which are independent of 
power line voltage fluctuation, the short 
wave territory, is now vibrant with 
steady, clear signals. 

It is anticipated that the various net- 
works will play their part in the summer 
manoeuvres of the various National 
Guard and Reserve organizations. Those 
interested may communicate with the 
Signal Officer at the Army Corps Area 
headquarters in which they are located. 


A New Circuit by Kenneth Harkness 
- In the next-issue of Poputar Rapio—for January—will be published . 


for the first time the complete constructional details 
(to be known as the KH-27) that has just been developed 


of a new receiver 
by an engineer 


=- = who is known. to experimenters throughout the enuntry, 
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~Clartone. 


without Loud Speaker 


LEADS 


THE WAY 


Here is the first successful — 
low-priced set to elim- 
inate “A” and “B” batteries 


FYE VERYBODY was ‘waiting for a set that 
would eliminate ‘‘A” and “B” Batteries 
without being high-priced. Here it is at 
last. The Cleartone Radio Electric Model 
110, operating from the house current and 
using no fluids or acids. And the price in- 
cluding 5 McCullough AC Tubes and Rec- 
tron 213 (without loud speaker) is only 
$231.00. What other set has such advan- 
tages at this figure? 


The Cleartone Electric Model 110 abolishes 
the battery problem by using McCullough 
AC Tubes. They are undoubtedly the 
greatest achievement in radio today. The 


THE ARENAN E LEE 


2427 Gilbert Avenue 


set has won the approval of such eminent 
authorities as Professor Wilcox of the Arm- 
our Institute of Technology, of Chicago. 


This set is the result of five years of exclu- 
sive radio receiving set manufacturing. You 
will marvel at its tone quality and volume., 


E Page 835 


with 5 Mc. Cullough AC 
Tubes and Rectron 213 


And the selectivity, which is attained by © 


two vernier dial controls is exceptionally 
acute. The high quality of workmanship 
insures a set which will give years of satis- 


factory service fully guaranteed by a manu” - 


facturer of the highest standing in the radio 


industry. 


RADIO COMPANY 


Cincinnati, 


DEALERS 


Let us tell you how this set will help you do away with losses due to heavy 


service costs. 


We have some interesting facts and figures for YOU. 


Ohio: 


LEARTONE Qx, 
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KEEP TUBES LIKENEW-CHARGE 


THEM MONTHLY and ALLAT ONCE 508 So. Green St. 


Get Your Complete Parts for All the Newest Circuits Here 

In every issue of POPULAR RADIO and other radio 
magazines you will find the newest circutts of the 
world’s greatest radio engineers. You will want to f 
bulld these sets from the parts mentioned. BARA- 
WIK service keeps up to date 


on all the new 
wrinkles. We have the complete parts for all these 
new circuits, complete, ready to ship you the 
instant your order arrives. Take advantage of this: 
unequalled service. Get what you want—quick— 
ata big saving. No order too large or too small for 
. 300,000 fans swear by BARAWIK service. 
We can please ou, too. : . 
Short Wave Equipment—Special Amateur Section 
The Barawik line features this eeason a special 
Amateur Department in charge of F. J. Marco, 
owner of station 9ZA, a nationally famous radio 


including the B 
R.E.L., ete. 
Guide at once. , 
. Radio’s Newest at Rock-Bottom Prices 

The new 1927 edition of the Barawik Catalog 
and Guide gives a comprehensive listing of the 
radio sets, parts, kits, supplies and accessories 
necessary in radio. This new Guide contains over 
6,000 items of radio’s newest developments, every- 
t that a real fan will need from the complete 
factory-bullt set to the smallest ‘screw, including 
labor-saving devices, tools, power supply units, 

z amplifier equipment, etc. 
Standard equipment of the 
best known manufacturers 
at tremendous savings. 

Be the complete radio and 
ama e there is sho a. 
‘selection. of -electrical g 
housenold appliances, auto acces- 

ries an cles necessary in the 
ome—all at a big saving in price. 
"of ten IO Oday Tor gonr (roe coD 

. t 

fnel de pao o otber tana” Mail 

t- coupon 


` -540-545 Monroe St. 
‘Chicago, U. S. A. 
Mail This Coupon: Now! For Free Copy 
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TMr Tabes weaken 
as do batteries 


pe your set bring in the distant sta- 
tions you got when it was new? Is your 
volume as great as then? If not, look to 
your tubes. 

To keep large or small type tubes at highest 
efficiency, attach a Jefferson No. 275 Tube 
Charger to the light socket and connect it for 
10 minutes, once a month. . 

Improved reception—plus longer life of tubes 
and batteries—will be worth many times the 
pripe to you. Guaranteed and made only by 
her ee Get one today. Ideal Christmas 


. JEFFERSON ELECTRIC MFG. CO. 


Largest manufacturers of small transformers 


Chicago 


SOLID ONE PIECE 
RUBBER CONTAINERS 


Guaranteed for 2 Years 
for unexcelled quality, guaran- 


; FAMOUS teed long-lived service and un- 
varying dependability, Chicago Batter- 
ies offer the Radio fan an “A” Power 
that is backed by years of experience and 
master workmanship with the finest 
materials available. Endorsed and ap- 
proved by leading Radio and Automo- $ 
tive authorities. Chicago Batteries 
in their new non-leak, solid rubber cases 
represent an amazing value at lowest 


cost. 
PRICES 
RADIO BATTERIES 
Solid Rubber Cases 


6 volts, 100 ampere hours....... $ 8.79 
6 volts, 120 ampere hours....... 
6 volts, 140 ampere hours....... 


SEND NO MONEY 
Buy Chicago Batteries direct from the 
manufacturer. Batteries shipped same 
day order is received. Express C. O. D. 


or 5% discount cash with order. 


MOGUL ELECTRIC LABS.. . 
1216 So. Peoria St. Chicago, III. 


All apparatus adveriised in this magazine has been tested and approved by PopuLar Ravio LABORATORY __ 


If You Want to Read 7 
the Code— 


(Continued from page 779) 


secretive enough way of conversing. 

The foregoing applies mainly to re- 
ception—to learning to receive in the 
code. Transmission on the other hand, 
is naturally but the reverse of reception 
in that rather than saying to yourself 
“dah dit dit dit—that’s B”? when you 
hear those characters, you say “B— 
that’s dah dit dit dit,” and then proceed 
to make the equivalent on the telegraph 
key. 

Transmission is erroneously thought 
by a large number to be simple and easy 
to acquire, and that it naturally follows 
with proficiency in reception. Not so. 
Acquiring a good “fist”’ as formation of 
code characters on the key is known 
among the profession, is a considerable 
art in itself and one acquired only 
by constant and conscientious practice. 
In making the characters, we are often 
told by instructors and text books to 
place fingers in a certain way in gr 
ing the key knob. Don’t do it—hold 
the key in the most natural manner, so 
that an even down pressure may be 
maintained and so that the museles 
automatically relax on the up stroke 
of the key. This will come natural as 
it will be the easiest “‘feel’’ to your hand. 
You will learn with experience, which 
grip answers you best and enables you 
to send for hours if need be with little 
arm and hand fatigue. 

Some who are in favor of the “dit 
dah” method for instruction in receiv- 
ing, do not favor it for transmission but 
suggest rather that the conventional 
“dot and dash” alphabet be used from 
which to practice transmission. The 
writer does not hold in this. As it 
is almost essential that reception and 
transmission be learned together and 
not individually, the student should not 
be confused by two code charts. While 
it is true that he sees the message he is 
transmitting, he does not see the dots 
and dashes that form the words of the 
message and accordingly must think 
in terms of ‘‘dit dah” when transmitting 
as well as receiving. Why then should 
ke not use the “dit dah” method for 
both purposes? 

A great deal of assistance in learning 
to receive is not to be had from sending 
to one’s self. It is difficult, and in fact 
almost impossible to increase one’s 
speed ability by listening to one’s own 
transmitting; a student following this 
procedure will be greatly benefited at 
the outset of his studies however, be- 
cause constant repetition of the letters 
as he transmits them will enable him 
form a memory chart of the associated 
sounds quicker than by reading from the 
code chart and endeavoring to memorize 
that “A is dit dah.” 

- For actual receiving practice, nothing 
is-better than a good receiving set for 


‘the (student gets practice on. exactly 
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what he will expect to copy over the air. 
The great drawback here though is that 
few code transmittals nowadays take 
place at a speed of less than eighteen or 
twenty words a minute and the sounds 
will be but a meaningless jumble of dits 
and dahs to the student who has not yet 
acquired a reasonable proficiency. Oc- 


casionally, if the student-is fortunate 


enough to own a receiver capable of 
tuning to 15,000 or 20,000 meters (a 


honey-comb set with proper coils is | 


admirable) he will find a few stations 
which, probably from necessity caused 
‘by static or other interference, are send- 
ing very slowly, often repeating each 
word twice. Such transmission will 
give the student much good practice, 
and he need not feel discouraged if he 
is not successful in copying “solid,” or 
without error. Such practice as this 
applies of course, to the more advanced 


student after he has become thoroughly 


familiar with the sound of each letter, 
and desires to improve his speed. For 
the actual beginner, we must use differ- 
ent methods. . 

By far the best practice for a beginner 
is to have some good sender transmit 
to him by the hour with a buzzer or other 
practice outfit capable of imitating the 
sound of wireless telegraph signals. Un- 
fortunately, it is difficult to find among 
one’s casual friends a radio telegrapher 
or even a good sender in the neighbor- 
hood. It is possible that we may find a 
Morse telegrapher.in the vicinity who 
would be willing. to do some sending, 
but this also is problematical. ‘It is 


: poor practice to have another student, 


green as himself, attempt the trans- 
mission, for until he has: developed the 
firm, precise fist of the professional teleg- 
rapher, he ‘will not be able to send 


_ characters which will have the proper 


sound. - -s 

‘For example: while the letter “O” is 
represented on ‘the code chart as “dah 
dit dah dit” and we know that a “dah” 
is a character three times the length of 
the “dit,” yet in actual communication 
over the air professional operators place 
a slight slur on the first “dah” making 
it ‘more like “da-ah” and which has a 
tendency to make the letter more dis- 
tinguishable and less jerky than were 
the strict interpretation of the code ad- 
hered to. Thus, were the letter “C” 
sent exactly as called for, “dah dit dah 
dit” it would be the equivalent of two 
letter N’s run together, and might lead 
to confusion with a double N. Hence 
the slight drag on the first “dah” by the 
professional man. This holds likewise 


with the letter Y—actually “dah dit | 


dah dah” but used commercially thus: 
“da-ah dit dah dah.” 

The student need not concern him- 
self with these professional formations 
however, but learn the code exactly as 
called for and it will be found that the 


slight swing that eliminates the jerki- | 


hess will come with experience and each 
student will develop an unconscious 


—in your spare time 


OIN the Radio Association of Amer- 
ica. Learn how to build and repair 
radio sets. The Association will 

train you—start you out in business if 
you wish. Be the radio “doctor” of your 
community. $3 an hour upwards easily 
made. Radio offers you a big money- 
making opportunity right now. | 


“I have at last found myself,” writes 


already made over $500 building radio 
sets after working hours.” Werner Eich- 
ler, Rochester, N. Y., writes, “I have 
made over $50 a week in my spare time.” 

Our members are starting radio stores, 
increasing their salaries, securing better 
positions, passing radio operator exam- 
inations, earning big money for the most 
enjoyable kind of spare-time work. 

What a Membership Means 

A membership ‘in the Radio. Associa- 
tion of America gives you the most up- 
to-date and thorough training in the 

_ Science of Radio. 

You’re taught how to build and repair 

all kinds of sets: - You’re given the train- 


Lyle Follick, Lansing, Michigan, “I have » 


è 


e 


Earns $500 in Spare Hours 


limited number of these memberships are accept- 
able. 
too late. ; 
This Association has prepared a beautiful book 
that gives figure-facts regarding the profit possi- 
bilities of the Radio Industry, the purpose of the 
Association, and the details of the Special Mem- 
bership Plan. | 


ing you need in preparing for a Licensed 
adio Operator’s examination. 
receive the privilege of buying parts at 
wholesale = a. 2 
You’re helped to make money. 


If you're interested in Radio for either pleasure 
or profit, join the Association without del 
cause we 
may not—need not—cost you a cent. 


~ Send me your book and details of your 
Special Membership Plan. : E 
Name sana cS 
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Page 837 


You 


rices, 


‘Join the Association Now 


ay, 
ve a plan whereby your membership 
Only a 


Write before it's 


Write now for details. 


Mail This Coupon — 


RADIO ASSOCIATION OF AMERICA 
Dept. C-12---4513 Ravenswood Ave., Chicago 


Accuratune 
Recording Dial 


Ite simplicity and efficiency has 
overwhelmed the real radio fans. 

Its positive friction ‘grip insures 
absolute smooth action. 

Graduateo from 0 to 100 or 
reverse 


e#eeseeecnvnese8 08 


` Send direct if your Dealer cannot supply you 


Mydar Radio. Company 
5 Campbell St.. Newark, N. J. 


` “Pioneer Mfrs, of ‘Micrometer Diala” 


Potter — 
Condensers. 


Build the best— 


Socket Power Devices 
_  —=Aand B Supply Devices 
- Power Amplifiers 
Impedance Amplifiers 


And are best— 
For Filter Uses _ 
‘Rectifiers 
By Pass 
Blocking D.C. 


American made of best of 


materials to full capacity. All 
sizes and types. _ | 


POTTER MFG. CO. 
North Chicago, Ill. 


‘All apparatus advertised in this magazine has been tested and approved-by PopuLAR RADIO LABORATORY __ 


individuality to his style of sending ) 
CARTER 


peculiar only to himself. Many an old 
*‘HI-OHM” Universal 


timer in the professional operating field 

can tell from the type- of sending to J 
Volume Control for All Circuits 

Produces a uniform 


which he is listening just which iden- 

tical operator is doing the transmission. 

Individual style is bound to develop 

in any sender—it is as natural as the percent changes ingre- 
various peculiarities of feature which ce petty bee se Ee 
make no two human beings exact for all ciroults siR esist- 
counterparts of one another. ‘ 

A warning is in order here however; 
by all means, let the style develop na- 
turally and without conscious effort on 
your part. One of the greatest pests 
in the radio operating: field-is the oper- 
ator who has, by much painstaking 
effort acquired what he is pleased to 
term an “exclusive” fist and which is 
variously referred to as the “gulf swing,” 
“Great Lakes swing” or some similar 
moniker, depending upon which par- 
ticular section the operator hails from. 

If the beginner is handicapped by the 
lack of a good hand sender to transmit 
to him, he has recourse to a few other 
methods. Phonograph records are avail- 
able which contain excellent code matter 
transmitted by an excellent: hand-send- 
er; these appear on the records at vari- 
ous speeds from but a few words per 
_ | minute up to the highest commercial 
speeds. Artificial static and interfer- 
ence is produced and the records are 
made to sound for all the world like 
actual. radio signals through the head- 
_phones. Such practice is excellent and 
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ance element moisture 
proof and protected, in- 
suring long life and un- 
varying electrical char- 
acteristics. 


Automat ic 
Power 


Complete 
with knob 


New ‘“‘Midget” Rheostat 
ALL METAL 


Smallest made. Self- 
cooling all metal frame 
absorbs and radiates 
heat. No moulded parts 
to crack or break. 
Smooth, silent positive 
contact. Made in all re- 
sistances, Including new 


YO 
0 ¢ R.M.A, Standards. 
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“SELIMINATOR TRICKLE CHARGER $> 
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Both items used in all the popular circuits 


B Any dealer can supply 


In Canada—Carter Radio Co 
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Here is a gift of gifts for your radio 
friends—the latest radio conve- 
nience that every set owner will 


š & set -of records should be art of the 950950959950 020.950 O50 050 050 020 020 ose oce osooso oe ete ee 0S0 020 Soto es . 
want. The Yaxley Automatic | Siudenis eauimnent i > eS 
Power Control does all th notka rao imine eee $ 

ower Uontrol does a e extra | Another practice machine is available “ F R E E & 
switching for you. It takes care | to him, and forms good practice for the | $ 4, 
of your B eliminator or trickle | reason that it 1S the identical automatic | % S I M P L I F I E D $ 
charger or both. When you turn transmitter by which the U. S. Radio KS “ 
ee - | Inspectors determine the code ability of |‘ $ 
F wep ck the trickle charger is | 55 applicant for a radio operator’s | $ BL UE PRINTS $ 
Oir, t e e minator 1S On. When license. Such a machine is known 3% You know how helpful, interesting and practi- ? 
you turn the set off, the Power | under the trade name of the “omni- | $ eT oreua® RaDio is. ‘You fullyjapprediate ka 
Control is standing guard for you. | graph,” and rp EE: 4) 6 sequently you should find It easy to convince $ 
: : ing a constant change of subject matter | “ one, two f your friends, wh + 
It works automatically and with- aan Coane ee EL are Gut | 2 NOW subsdtlbers, of the anumia Sateen, | 
out fail to turn off the B elimina- into th pèr hery of aluminum dai ‘3, any oneof thesethirteen sets of Simplified Blue- $ 
: in e 1p fe prints (described on Page 833) is offered fr 

torand turn onthetrickle charger. | which are éaly interchangeable. ‘The | ih th, dve nour mucin or $ 
cuit | Ommmigraph also has adjustments to per- | tn addition to the Bluprints siaa wenn, $ 
No. 444, Series Type—for use with mit of any speed of transmission. i friends we will allow RN ai oa en fee oh + te 
sets with tubes having a current draw In . t f rs of resear h d ye re new subscription you send us with a $3.00 re- $ 
equal to or greater than 6 U V -1 type Spite or yea : € Á cn and vari- e mittance. Five new subscriptions and remit- as 
tübes : E h 99 typ ous devised- methods, it is agreed al- ye tance of $15.00 would entitle you to fve sets & 
e. e œ ach, $5.00 most universally that the only way in | % a Pah aceen eae a 

å : * . a nly one set o ueprin ree With a ] 
No. 445, Multiple Type— for use which to obtain a mastery of the code = subscription whether your own or a eeke $ 
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with any set and especially for sets hav- | characters is by constant practice. 


al a ee ee nw e ee pa 


ing tubes with a current draw lower 
than that of 6 U. V.-199 type tubes. 


Each, $6.00 


At your dealer’s. If he cannot supply 
you send his name with 
your order to 


Yaxley Mfg. Co. 
Dept. P, 9 So. Clinton Street 
Chicago, IIL. 


OE NY rage ce 
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Teaching the sub-conscious mind while 
asleep is but one of the many ways 
evolved to attempt to speed up such 
instruction, but when all is said and 
done, constant plugging, for an hour 
or so daily for from five to eight months 
is required to make a good twenty-word 
operator. The man who is really 
intent on learning the code, will ac- 
cept the inevitable, buckle down to 
steady practice and not waste his time 
on any of the somewhat dubious 
methods that may “be suggested to him. 
Such a man will make the grade and 
graduate a good operator. 


POPULAR RADIO, INC., Dept. 123 

627 West 43d Street, New York City 
Enclosed Is my remittance of $.._--__.__ covering 
Re eee annual subscriptions for POPULAR RADIO 
(names on sheet attached). Send me set(s) checksd 
below. 


O Set No. 4 O Set No. 17 
E] Set No. 6 C] Set No. 18 
O Set No. 12 O0 Set No. 19 
O Set No. 14 O Set No. 21 
O Set No. 15 O Set No. 22 
o Set No. 16 D Set No.23 


O Set No. 24 
(See page 333 for description of Sets) 


wiseeness aeenewesnceses spensasepuntrenes ereuanenrancesernernrneteeeee etre wep 
Foreign. postage 50c extra. No extra Jor Canada. 
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Mar velous New. CDR 


net Nn RAR 


ieee) REMOTE CONTROL 
SUPPLY 
- with 
Set Control 
| Button . 


Type 101X—“B Power” Supply, 
Raytheon Tube Type Unit operating 
on house lighting circuit. Three vari- 
able controls from 180 volts down. Has 
REMOTE CONTROL feature. 


Plug in Trickle 
Charger here | 


Unique, Practical and an 
Exclusive Storad Feature! 


p“ Here is the kind of Power Supply you have been waiting for—REMOTE 
G CONTROL—the kind that is controlled with one button placed where you want . 


ayo eae it. Place your eliminator, charger and batteries where you wish—cellar, clothes 
Type Tracts Chow TEF press, or cabinet—you do not have to touch them to turn them on or off. The 


Combination tnit illustrated here combines control button turns off the set and eliminator and turns on the Trickle Charger 
Raytheon type “B” Eliminator with Storad at the same time. 


Trickle Charger. Operates with REMOTE l . s 
TROR. Interchangeable With Other Units 


CON 
You do not have to use all Storad Units to enjoy this REMOTE CONTROL feature. 
A Storad Trickle Charger will work with any make of eliminator and operate it by 
REMOTE CONTROL, or you can use a Storad 101X “B Power’ with another 
make Trickle Charger and enjoy the same advantages. | 


93 i ° 

Raytheon ‘‘B Power”? 100% Over Capacity 
Storad ‘‘B Power” Units having the RE- That’s why Storad Power Supply will work 
MOTE CONTROL feature are Raytheon i ; 
Tube Type. on any set without hum. Storad Heavy Duty 
Storad Exclusive Circuit (Patent Pending). : : z 
Tobe Deutsshmann Heavy Duty Condensers Units have ample power for UX171 Power 
are used throughout. Tubes even when used on the largest sets. 


No More Power Worries 


Put a Storad on your circuit and your power worries are over. You will have current—lots of it 
when you want it. 
Storad Power Supply is the result of three years of research work and one year of actual test. 


Insist on Storads from your dealer or write us direct.. 
Type 701X Trickle Charger. Sufficient 


ols. Variable COLEA sepulates charging The Storad Manufacturing Company 


current from 14 to 1 amp., Has REMOTE E : is 
CONTROL feature. | 2417 Detroit Avenue, Cleveland, Ohio 


ae š 


All apparatus advertised in this magazine has been tested and approvéd by. POPULAR RADIO-LABORATORY 
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WHAT READERS ASK 


CoNDUCTED BY Davip Lay 


In justice to our regular subscribers a nominal fee of $1.00 per question is charged to 
non-subscribers to cover the cost of this service, and this sum must be inclosed with the letter 
of inquiry. Subscribers’ inquiries should be limited to one question or one subject. 


SHIELDED SIX 


Endorsed and approved by Radio 
Broadcast, Citizens Radio Call 

‘ Book and manyother prominent - 
publications and newspapers. 


The Shielded Six is one of the highest 


types of broadcast receivers. It em- 

bodies complete shielding of all radio 

frequency and detector circuits. The 

quality of reproduction is real—true to 
e ear. 


Behind the Shielded Six is competent 
engineering. It is sensitive. ay in | 
and day out it will get distance—on 
the speaker. It is selective. al 
stations in the most crowded areas 

- separate completely—yet there are but 
two dials to tune. 


These features—its all-metal chassis 
and panel, its ease of assembly, and . 
many others—put it in the small class , 
of ultra fine factory built sets, priced 

‘at several times the Six's cost. 


. The SM-630 Shielded Six Kit—includ- ` 
ing all specified matched and meas- 
ured parts to build this remarkable 
receiver—price $95.00. 


The 633 Essential Kit—contains 4 con- 
densers, R.F. transformers, 4 coil 
sockets, 4 stage shields and the link 
aor a laboratory matched—price 


Clear and complete instructions, pre- 
ared by S-M engineers, go with each 
kie—or will be mailed separately for | 

Ce 


220 & 221 


Transformers 


S-M 220—the big, husky audio trans- | 
former you hear in the finest sets— 
the only transformer with the rising . 
low note characteristic that means 
real quality — not 
only on paper—but 
when you hear it— 
$6.00. 3 

S-M 221 is an output 
transformer that will 
bring out the low 
notes on your pres- 
ent set. It elirninates 
blasting for practi- 
cally all good speak- 
ers—$6.00. 


All prices 10% higher west of the Rockies, 


SILVER-MARSHALL, Inc. 
844 W. Jackson Blvd. 
Chicago, U. S. A. 


A Power Tube Without 
A Storage Battery 


Question: I havea five-tube, tuned- 
radio-frequency receiver in which I use 
UX-199 tubes. This receiver gives good 
results so far as distance is concerned’ 
but the volume is insufficient and the 
tone quality is poor when the set is 
adjusted for maximum volume. I have 
constructed one of the Raytheon Power- 
packs described in Poputar Rapio and 
as this unit is capable of supplying oper- 
ating voltage for a UX-112 or UX-171 
power tube, I would like to use one of 
these tubes in the last audio stage to 
improve volume and tone, if it is pos- 
sible to do this without resorting to the 
use of a storage battery for the filament 
supply. 
—F rep STROCH 


ANSWER: It would scarcely be practi- 
cal to obtain the filament voltage for 
either of these power tubes from dry cells. 
The simplest plan to follow would be 
to use a dry-cell power tube -(UV-120) in 
the last stage. This little power tube 
gives very good results—far better results 
than a UX-199 in the last audio stage. 


_If a plate voltage of 135 volts is supplied 


to this tube the only circuit change nec- 
essary will be to bring out separate “B” 
(+) plus and “C” (—) minus leads for 
Ls last tube. This is done as shown in 

igure 1. 
f you wish to go further than this, how- 


DAAE 


~¢ & 


HOW AC IS USED ON THE POWER TUBE 


~-ever, and use a.five-volt power tube such 


as either of those you mention, you can 
draw the filament lighting current from 
the alternating current house lighting 
lines through the medium of a small step- 
down transformer such as is used to oper- 
ate doorbells. The transformer should 
be one which supplies five volts across the 
secondary terminals, or a six-volt trans- 
former may be used, with a series rheostat 
at the point marked X in Figure 1. 

To use this scheme with your receiver 


_ the wiring of the circuit should be changed 


as shown in Figure 1. The dotted lines 
show the old connections which are re- 
moved. The filament terminals of the 
last socket are disconnected from the re- 
ceiver filament circuit and reconnected 
directly to the secondary terminals of the 
bell-ringing transformer. The arm of the 
potentiometer, R, which may be a stand- 
ard 400-ohm instrument, is then con- 
nected to the grounded side of the re- 
ceiver “A” battery circuit. Separate 
“B” (+) plus and “C” (—) minus leads 
will have to be provided for the power tube, 
as mentioned above, to allow the higher 
plate voltage to be supplied to the power 
amplifier tube and the proper grid-bias 


(“C” voltage) to the grid.of this tube. If 


your power-pack is capable of supplying 
180 volts, the biasing voltage should be 
about 40 volts if a UX-171 tube is used 
and 12 volts with the UX-112. Best 
results will be obtained with the UX-171. 
In putting the power-amplifier tube into 
operation for the first time in’ this circuit, 
turn on the receiver filament and switch 
on the power to the Raytheon and filament 
supply transformers. Then adjust the 
potentiometer R until no hum is heard. 
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FILAMENT | 
Figure 1: This diagram shows the changes necessary in a two-stage 


amper to use straight alternating current on the last tube filament, . 
The dotted lines show the disconnected wires and the heavy black lines 
- show the new connections, "3 
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wil HOWLS 


Greater Distance ' 
Finer Selectivity. 

Greater Power 

with | 


AERD col 


SUPER-SENSITIVE ~~ 
INDUCTANCE UNITS 


TUNED RADIO FREQUENCY KIT 


$12.00 


The Aero Coil Tuned Radio Fre- 
quency Kit illustrated above will 
positively improve the performance 
of any receiver. Patented Aero 
Coil construction eliminates radio 
frequency losses and brings tre- 
mendous improvement in volume, 
torie and selectivity. 


Kit consists of three matched units. 
The antenna coupler has variable 
primary. Uses .00035 condenser. 8 
page color circuit, layout and in- 
struction sheet for building the 
supersensitive 5 tube Aero-Dyne 
receiver packed FREE with each 
kit. Extra copies, 75c. each. 


OW WAVE TUNER KIT 


$12.50 


Completely interchangeable. 
Adapted by experts and amateurs. 
Range 15 to 130 meters. Includes 
three coils and base mounting, cov- 
ering TJ. S. bands, 20, 40 and 80 
meters. You can increase the range 
of this short wave tuner by secur- 
ing coils No. 4 and 5. Combined 
range of 15 to 550 meters. Both 


interchangeable coils fit same base. 


supplied with short wave kit and 
use the same condensers. Coil No. 
4 price $4.00; Coil No. 5, price $4.00. 
These Aero Coils are available at your 
dealers. Get yours today! 


Aero Products, Inc. 
: Dept. 104 
1772 Wilson Ave. 
Chicago, Ill. 
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HOWL, 


ARREST 


“Tt Stops that Howl!” 


Slip one of ‘these live rubber 


making tube .. . . and the Howl stops. 


Remember the name! You can get it for every size tube. 
It sells for 75c each. Just ask your dealer, or write. 


Sole Selling Agents for the U, S. A. 


SPARTAN ELECTRIC CORPORATION 
350 West 34th Street, New York City 


SCIENTIFIC PRODUCTS CANADA, LTD. 
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jackets over each trouble- 


ER * 


Manufactured in the U. S. A., by the 


WARD LEONARD 


VITROHM 


Theresistor units you need for 


VARION, Raytheon 
and AmerTran TE 
Battery Eliminators W 
OT affected by moisture, A 
continuous service or 
overload. Wire wound, vitreous enamelled 
(glass-like) ; the permanently reliableresistor. 
Non-inductive; zero temperature co-efficient. 
Compact; easy to use; hard to break. 
All sizes you need ; separate units; or handy 
kits of units, totalling 21,750 ohms in various 
resistances. Recommended for all approved 


A.C. and D. C. eliminators. 34 years manu- 
facturing of resistance as specialists. 


‘It Stops that Howl!” 


LC-27 


ALL PARTS IN STOCK 


1—Hammarlund mid-line dual condenser, 


Oe ee 


antenna coupler and two in 
COUDIONG o!a ois is edie es ee oo 0.50 
1—Amertran De Luxe first-stage trans- 


aereerunveeare toes eueaeeonvneene 


854 
1—Dubilier No. 902 filter condenser, .4mfd’ 5. 
1—Dublilier No. 907 filter condenser, .1 


eaeeeesrsreer nee ne ee weve evreaerensa 


eneeerensr onan eren tere vpernadeone 


2—Mar-Co small controls for LC-27...... 
1—Carter battery switch............... 
1—Samson radio-frequency choke coll No.. 


eenaeeotzrer ese eeeroaneneeneee ene aeeveaee 


@eeoeterenernvse ene eteorseeoseeesrvnvsnaesd 


mf 
1—Durham resistor, 4 megohms......... A 
1 =} Aiea grid leak mounting............ 35 
ac ‘ 


I—Amperite...... ccc cee ence eens: 

Mechanical Kit consisting of aluminum . 
shieids, binding post strip, decorated 

panel and Tait brackets............. 12.50 


LIST PRICE $85.20 


We can also supply the Corbett 
Cabinet for this receiver at $18.00 


DEALERS 


Write for wholesale prices. We are head- 
quarters for all Silver-Marshall Appar- 
atus as well as 79 other. lines.. 


‘Send for 52 page “Shure Shots” cata‘og. 
SHURE RADIO Co. 
1-19.S. Wells St. Chicago 
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Making Radio Better 


by SHIELDING 


The Alcoa Radio Shields are 
especially designed for in- 
sertion between stages or in- 
struments. 


HIELDING is a most impor- - 
tant necessity to get real 
„Partial . 


radio results today. 
shielding prevents undesired 
coupling, disturbing pick-up of 
local signals, increases distance, 
enhances tone quality. 
Aluminum excels all other metals 
in shielding value. The conduc- 
tivity of virgin aluminum (high- 
est mass conductivity known), 
its easy fabrication, make alumi- 
num the cheapest, as well as the 
best metal to use, 


Any radio receiver can be shielded 
with aluminum with more elec- 
tro magnetic efficiency, with less 
weight. and more cheaply than 
with any other metal. ; 


- Interest at the radio shows was so 


Alcoa Radio Shields in the 
new A. C. Varion Receiver, 
marketed in kit form by the 
Morison Electric Supply Co., 
Inc., 15 East 40th Si., New 
York City. 


. the Aluminum Company of Am- 


Aluminum Shields. of the 

can-type give total shielding 

to this new Silver-Marshail 
_ Receiver. 


Aluminum Company of America, 
Room 2321, Oliver-Building, Pittsburgh, Pa. 


Gentlemen: 


great that we invite experts, 
manufacturers, constructors and 
amateurs to send for the new and 
unusual treatise on this subject 
by L. M. Cockaday, E. E. Free 
and the Research Engineers of 


erica. Use the coupon below. 


ALCOA 


NIRB 


TRADE-MARK 
Only the Genùine 
Bears this Mark 


Please send me a complimentary copy of the booklet “Aluminum Radio Shields.” 


What Circuit do you now use?.......s.sssesesssesesessessassossosossoososososeroconoeesso Bi ets 


What one will you build next? oii isis bei hice eae es bees er Te ee ree Te eee Tr rere ee Sere 


ALUMINUM COMPANY OF AMERICA 


Pittsburgh, Pa. 


Sparkling in Electrolytic 
. Rectifiers a 
Question: I am using a four-jar 
electrolytic rectifier to charge my stor- 


age “B” batteries but it does not seem 
to function quite satisfactorily. When 


| it is in operation there is a great deal of 


sparkling around the aluminum elec- 
trode in one of the jars, while the alumi- 
num rods.in the other jars sparkle very 
little but glow with a greenish phosphor- 
escent light of equal intensity all over 
the immersed part of the rods. Per- 
haps this description will provide some 
inkling as to the cause of the trouble I 
am having. Can you help me out? 


—STANLEY FANCHER: © 


Answer: The brilliant sparkling of 
one electrode in a jar indicates that:the 
jar is a “‘dud.” If the electrodes in all of 
the jars sparkled more or less violently it 
would be an indication that the electrodes 
were too small or the load was too heavy 
for the number of jars used. In your case 
the other three jars are working properly 
as indicated by the greenish glow but they 
are probably somewhat overloaded due to 
the failure of the first jar. It is most 
likely that your trouble will be eliminated 
by replacing both the lead and aluminum 
electrodes in the “dud” jar. Before put- 
ting in the new electrodes pour the solu- 
tion out of the jar, wash the jar thor- 
oughly, and refill with new solution. t 

A “dud” jar is a mysterious thing, “A . 
multi-jar rectifier may be made up from 
aluminum electrodes and lead electrodes 
all cut from the same pieces, and with 
solution all mixed at one time. Still, when 
the rectifier is put into operation it may be 
found that some of the jars work perfectly 
while others are uscless. The trouble is 
usually’ due to impurities in or on the 
electrodes and the only sure cure for the 


- bad jars is to make them up all over again, 


using new electrodes and a fresh solution. 

When one jar sparkles excessively. it is 
not only working poorly but it puts an 
added strain on the other jars, which 
have to carry the burden of the poor jar 
as well as their own. 


* * 


The ‘‘Telephone Antenna” 


QursTIoN: On page 191 of the June, 
1926 issue of PopuLar Rapio mention 
is made of an invention that covers the 
use of a device to be used with an ordi- 
nary telephone to take the place of an 
ordinary antenna. Some time ago, I 
read an article mentioning the use of a 
metal plate under the telephone and - 


insulated from it by the felt. Is this the 


same idea? 
, —G. B. SHAWN 


Answer: The only difference is one 
of technical construction. The principle 
of operation of both is the same. The small 
capacity of the plate to the line corre- 
sponds to: the small condenser in series 
with the lighting wires used in ‘wired 
wireless.” The wires act as guides for the 
high-frequency wave. 

The signal received in this way is 
usually not very strong except on local 
stations and any disturbance on the line 
may cause a noise in the receiver compar- 
able to that of the station. The receiver 
should not. be: used on automatic tele- 
ionos and where there is a local switch- 

oard. ; 
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Yes, Sir !—you can put a NEW 1927 Model Westingale 5-tube Radio 

in your own home and use it to your heart’s content on 30 DAYS’ 
TRIAL. Entertain your family and friends. Listen to the music, 
concerts, sports, news, market reports from stations all over the 
country. Compare it with other sets for beautiful appearance— 
wonderful performance and low price—and if you are not 

convinced that Westingale gives you the greatest measure of 
Radio satisfaction and the best value for the money—YOU 
DON’T HAVE TO KEEP IT. 


Big—Powerful—Dependable 
5-Tube= Coast to Coast Set 


Don’t buy any Radio until you send the coupon below 
for our FREE Catalog, which pictures and describes 
both the new 1-Dial and 2-Dial Models. Why pay 
more? Why not get the NEWEST Radio? Why 
take chances when all we ask is a 30-Day Trial at 
our risk to convince you that these NEW 1927 
Westingale Models are years ahead in powerful 
reception—wonderful loud, clear ‘tone—hand- 
some appearance—and EASY, simple control? 
Look at these two distinctive Westingale 
Models—they’re the last word in every 
way. Every late feature—every new 
worth-while idea is embodied in their makeup. 
Newest style period type cabinets. Two-tone, 
hand-rubbed Walnut finish. The front panels 
enhanced with an artistic Spanish Galleon design 
embossed in dull gold, these new Westingale 
Models are unsurpassed in appearance—unbeat- 
able in performance—and unbeatable in price. 
Don’t wait. Mail this coupon now for full par- 
ticulars. Get posted before you buy. 


AGENTS 
Wanted-Buy at Cost 


Right now we want to appoint an 
agent or dealer and place one demon- 
strating set in each locality, because we 
know that each demonstration will sell more 
sets. This is your chance to get a Westingale 
Radio at a big discount and make it pay you big 


For a limited time we offer a big reduction way 

below retail prices on the FIRST Westingale outfit 
placed in each locality. Anyone can make quick 
sales and big profits in taking orders for West- 
ingale sets. No radio experience necessary. We 
show you how. $50 to $100 a week—full or spare 
time. Our FREE book tells all about it. 


Your Own Radio--FREE 


Our FREE Catalog also explains a plan whereby you can put 
a Westingale Radio in your home on 30 Days’ Trial—demonstrate 
it to your neighbors and friends in your spare time, and get your 
own set without cost before the trial period is up. 


Mail the coupon or a post card for our FREE Radio Catalog today. 


Be first in your locality to get special discount prices and our FREE 
' Radio offer. 


Westingale Electric Co. 
Dept. 122 1751 Belmont Avenue, CHICAGO 


Westingale Electric Co., 
Dept. 122—1751 Belmont Ave., 

® Chicago, IL, U. S. A. 

t Please send your FREE Catalog on the New 1927 
| Westingale Radios. Also full particulars of your 
Special Discount on the first outfit placed in each 
G locality and your FREE Radio Offer. 

GO: Nimesenc eine anaE EEn aai sesa 
| 


Address. .......0000% PETER E besoassoosooo 


Page 844 


3 
è 
; 
¢ 
‘ 
va 


BRE 


wy 


_ Years of ~~ 
Christmas Gift Joy 


Buy this for all the family—a “B” 
eliminator that does away with ALL 
“B” batteries and gives constant, 
unvarying power to any set up to 10 
tubes using resistance, transformer or 
impedance coupling; one that will 
operate power tubes, too. 


Warren “B” 
Eliminator 
150, 90, 6734, 45 and 2234 volt taps 
give correct voltage with no variable- 
resistances to worry you. Simple, 
compact. Free from distortion. No 
expensive tubes to burn out; no dan- 
gerous acids. Can not blow out re- 
ceiver tubes from short circuit. Needs 
little more attention than your loud 
speaker; costs less than $1 per year to 
use; easier to hook up than a set of 
“B’s”, Just plug into light socket 
and turn on the switch—get full tone, 
humless reception without fuss, worry 
or “B” battery expense. 

J. M. Smithson, Lacon, Ill., says:—*‘Have 
put my WARREN ‘B’ to every test; find it 
more than claimed. Tried cheaper and more 
expensive eliminators—yours is the one to 


buy. Price is right; quality can’t be sur- 
passed.” ` 


Why Pay More Than 
$24.75 


$35.00 and up cannot buy more; less than 
$24.75 cannot buy near as much. WARREN 
“B” costs about the same as two sets 
of “B's” and is built to last indefinitely; 
wonderfully well made of finest materials; 
beautifully finished in old gold—an elimina- 
tor you will boast about and proudly show to 
your friends. Shipped complete, all ready to 
use; no extras to buy. 110 V; 60 cycle; A.C. 
Unconditionally guaranteed to do more than 
claimed or money back, If dealer can t süpply 
send coupon for immediate shipment... Refer- 
ence: Central Nat’! Bank, Peoria, 


Warren Electric Co. 
Dept. 0 
Peoria, Ill. 
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DEALERS: 
Write for proposition. - 


_ changes will be simple. 


All apparatus advertised in this magazine.has been tested and approved by Popular RADIO LABORATORY 


Volume Control for a 
Five-tube Receiver 


Question: I have a five-tube re- 
ceiver with. two stages of tuned-radio- 
frequency amplification, detector and 
two stages of audio-frequency amplifica- 
tion. ‘The four amplifier tubes operate 
through a,single rheostat and there is a 
second rheostat for the detector tube. 
I have been using the amplifier rheostat 
as a volume control but this plan has 
not been very successful because the 
tone quality becomes poor when I cut 
the volume down. Can you suggest 
any other method of controlling the 


volume, which will not involve too much 


change in the wiring of the receiver? 
—HAROLD TRISTEM 
ANSWER: There are two ways of con- 


trolling the volume to better advantage 


than the method that you use at present, 
Proper volume control is best obtained in 
the radio-frequency amplifier circuit be- 
cause then the audio-frequency amplifier 
will be left working at maximum efficiency 
at all times and the good tone quality will 
be maintained. . 

If you insert a variable resistance, with 


-& maximum of anywhere from 3000 to 


10,000 ohms, in the lead running from the 
plate circuit of the second radio-frequency 
tube to the 90-volt tap of the “B” battery, 
you will find that you will have good con- 
trol over volume without in any way affect- 
ing the tone quality. 

_ Another and even more effective method 
is to have a separate rheostat to control 
the radio-frequency tubes. Better still, 
take your audio-frequency tubes off the 
present rheostat, leaving this rheostat to 
control the radio-frequency tubes only 
and this serves as a volume control. Put 
in a half-ampere automatic control such 


as the Amperite or the Brachstat for the 


audio-frequency tubes. The circuit changes 
that are necessary to accomplish this are 
shown in Figure 2. The dotted line in- 
dicates the old lead from the rheostat to 
the atidip-trequeney tubes; this must be 
removed. The heavy lines show the 
automatic filament control properly con- 
nected into the circuit of these tubes. 
this method is followed, there need be no 
changes in the panel and the wiring 
The automatic 
filament control may be placed in any 
convenient location on the baseboard of 
the receiver. 


ok 
How Much Shielding Is 
Really Necessary? 
Question: I have been under the 
impression that if shielding is to be 
effective it must be complete; that is, 
each radio-frequency amplification stage 


A SIMPLE VOLUME CONTROL 


Fiaure 2: This drawing shows the changes that should be made in a 
standard radio-frequency set in order lo control volume by means of 
Notice that an automatic filament 
control is added in the line that feeds the filaments of the last two tubes — 
and that an ordinary rheostat is used to control the voltage across the first 
AG) Re eae two tubes of the set = y ~ | = 


a rheostat on the first two tubes. 


must. be inclosed on. all sides with a 
shield. This impression was no doubt 
gained as a result of the pains taken 
in some manufactured sets to completely 
shield the receivers. On the other hand, 
the LC-27 Receiver, as described in the 
October, 1926 issue of POPULAR RADIO 
makes use of single aluminum plates 
between stages as shields. If this par- 
tial shielding is effective in the LC-27 
receiver, why do manufacturers go to 
so much trouble to provide complete: 
shielding? 
—FRANK GOLDEN 

Answer: The amount of shielding re- 
quired by any receiver depends on the 
coil field strengths and their distribution 
in each particular case. In the case of the 
LC-27 Receiver only two stages of radio- 
frequency amplification are used, as com- 
pared with three and four stages ordinaril 
used in the manufactured receivers whi 
are shielded. The shielding requirements 
in the LC-27 receiver are therefore much 
less stringent. Also, the type of coil used 
in this receiver has a much smaller ex- 
ternal field than does the ordinary coil. 

* x 


How to Become an Amateur 
Station Operator 


Question: Can you tell me what I 
must do before I can install and operate 
an amateur transmitting station? I am 
interested in constructing a low-power 
transmitter, as described in the April, 
1926, issue- of Poputar RaDio, but I 
want to obtain my license from the 
Government first. 


—ALFRED N. HART 


ANSWER: You will need an amateur 
station license and also an amateuri opera- 
tor’s license before you can o 
transmitter. As you are a resident 
York City you can obtain the ne 
forms from the Radio Supervisor of your 
district (2nd district) whose officé B in 
the Customs’ House, Bowling Green, New 
York City. He will send. you application 
blanks for both of these licenses and will 
set a date for you to appear at his offite 
for a technical examination and code test. 


The routine and examination will [be the 
same whether you desire to install sf radio- 
telephone or a radio telegraph smitter.. 


The technical examination i8 fnot s 
difficult one and consists of a series of 
questions on the installation and operation 
of amateur transmitters. Its purpose is to 
demonstrate that you have sufficient 
knowledge of the subject to enable you to 
handle your apparatus satisfactorily. The 
code test consists of transmission and 
reception of Morse (American) code at 
the rate of 10 words per minute. 
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The “SELF-ADJUSTING” 


Build 
The Outstanding Circuit 
of the Year 


HENRY- 
LYFORD 


Receiver 


With the Deliberately Unbalanced Circuit 
This new unbalanced feature. gives a tre- 


Complete parts care- 
fully packed and fully 
guaranteed © eeees 


Complete as Used Parts 
in the LC-27 Intermediate | 


POWER-PACK 


‘Total 
1—Yaxley Automatic Relay Switch No s 


2—Filtrex Choke Coils, type K 
approved ve type socket 


-C 
1—Resistance Unit—type 200—20.000 
ohms totalresistance, Tapped to ob- 
tain correot ence 
1—<Any approved high-current variable 
resistance to dissipate 5 watts, — 


 4%"x3/32", drilled 
i—Set Popular 
Connecting wire, sc 
1—8 ft. twisted 
tached plug 


Complete Parts $47.50 
Complete Parts as used for LC-27 Receiver $85.20 


Dealers: Write for catalog 
HEINS & BOLET 


Wholesale and Retail 
44 Park Place New York 


Because clear reception and 
long tube life necessitate 
_ that delicate and self-ad- 
justable control which only 
AMPERITE can give. 


Eliminates hand rheostats. 

Simplifies set-wiring. 
Accepted as the only perfect 
filament control in every 
popular construction set. 


Price $1.10 Complete 


FREE“Write for °*‘The Radiall 
Book,’’ containing the latest popu- 

` Jar hook-upsand construction data, 
to Dept. P. R.-12, 


teadiall Company 


50 FRANKLINST., NEW YORK 


REG. W.S. PAT OFF 


.00 
rex A-C Transformer, type K-180~ 5:25 — 
@ $6.75 13 


Why “tH 
your set 
needs 


Rheastat 


RADIO 
aumonizeo I 
i -DEALAR 
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Bridge great distances 


~The new PRIESS “9” NINE brings in remote 
stations with astounding. quality — even when 


Deep, sonorous bass notes as well as 
the faintest. sounds of a violin— 


there ate no “squeaks” or “howls” : 


—no backgtound noises. Instead a 


tone quality to marvel at. 


Because of its matchless selectivity 
the Priess Nine is ideally suited for 
use in cities and other congested 
broadcasting districts—it goes 
through the locals as though they 
were not there. | 


Fourteen years of RADIO experience 
ate back of every Priess set. A home 
demonstration involves no obliga- 
tion and is a guarantee of your satis- 
faction. Write for names of dealers. 


ý 
| TRADE MARK 4 l 


STRAIGHTS) NINE 


“Outstanding radio performance and value 
on the. market today—without exception” 


PRIESS RADIO CORPORATION 
688 Broadway, New York 


| Authorized Priess Dealers 
|) show this sign in their windows 


the locals ave at the height of their broadcasting 


Console $335 


The one set 
for city use 


Enclosed panel operated 
loop and built-in loud 
speaker. A splendid pisce 


_ of furniture in addition 


to its radio perfection. 
NINE TUBES give tremen- 
dous power. Single dial 
control and direct reading 
wave length. No outside 
aerial. No lightning haz- 
ard. Priess known qual- 
ity and value. 


Table model $195 
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tt Bird's-eye” view of 
the new  two-dial 
hook-up of the Daven 
Bass Note Circuit. 


ee 
Howie Meke | 


' The Bass Note Circuit 
in a 2-Dial Hook-up 


LEARER than ever—even more selective—and always that 
crystal purity of tone—from highest soprano down to deepest, 
richest bass. The same astonishing Daven Bass-Note Cir- 

cuit—with new refinement added. . 


For instance, two tuning dials only—instead of the usually 
accepted three. A Radio Frequency choke coil that prevents the 
radio waves from entering the audio amplifier. A special compensat- 
ing condenser that increases selectivity, especially in long-distance 
tuning. And a brand new layout, requiring less base space and a 
smaller, neater panel. 


READ “HOW TO BUILD THE BASS-NOTE CIRCUIT” 


A new book that tells you in the simplest, clearest manner 


‘how to make yourself a Daven Bass Note Receiver. A wiring 
diagram of an altogether new type shows you quickly how to as- 
semble the parts. Even a boy can follow it clearly. — 

25c per copy at any Daven Dealer’s—or 30c by mail. And it’s 
worth ten times that in the new kind of radio reception it will help 
you obtain. Get your copy now—while the edition is plentiful— 
later on you might have to wait for another printing. 


BASS NOTE CIRCUIT 


for COMPLETE Radio Reception 


Daven Catalog Free on Request 


mFS ASTOR 
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DAVEN.GLASTOR 
the new Transparent. Resistor. 
Enduring, noiseless, changeless. 
Complete range of resistances, 


DAVEN HI-DUTY GLASTOR 


Specially designed for B-Elimin- 
ators. Will carry the highest cure 
rents known to radio. 


NEW &th EDITION DAVEN 
MANUAL 


This valuable Book explains 
Laven Amplification in full de- 


“She Sine Af Neril z 


lail, and shows how to apply it 
to your set. 25e at dealers. SOc 
by mail. : 


\DAVEW RADIO NAOR PRANAY 


trave maer Fesisfor Specialists” neuisterco 
152 SUMMIT ST., NEWARK, N. J. 
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The obverse of the medal; this original 
is two-and-one-half inches in diameter. 


The Popular Radio 
Medal for 


Conspicuous Service 


TS every radio amateur, to every ama- 
teur experimenter and broadcast lis- 
tener, who is instrumental in alleviating 
human suffering or saving human life, 
directly through the medium of radio, 
recognition will hereafter be extended in 
the form of a medal that shall be known 
as “The Popular Radio Medal for Con- 
spicuous Service.” This medal is unique 
within the realms of radio in that it shall 
be awarded, not for scientific achievement 
or invention, but for service to humanity. 


To insure a fair and unbiased consideration of 
all claims, a Committee of Awards has been ap- 
pointed that includes five distinguished citizens 
of international fame. To assist this Committee 
of Awards, an Advisory Committee has been ap- 
pointed that numbers among its members some 
of the most eminent citizens of the United States, 
including representatives of many of our most dis- 
tinguished institutions. 

The conditions under which the medal will be 
awarded are here specified: 


1. The medal shall be known as the Popular 


Radio Medal for Conspicuous Service. 


2. The medal shall be awarded, without diserimi- 
nation as to sex, age, race, nationality, color or 
creed, to those radio amateurs, radio experi- 
menters, broadcast listeners and other non- 
professionals through whose prompt and effi- 
cient action radio is utilized to perform an essen- 
tial part in the alleviation of human suffering or 
in the saving of human life within the terri- 
torial confines of the United States and its pos- 
sessions, or in the waters thereof. 


The medal shall be awarded by a Committee 
of Awards that shall not exceed five in num- 
ber. No member of this Committee shall be 
an employee, officer or stockholder of POPULAR 
Rapio, Inc., nor shall any such employee, 
officer or stockholder have a vote in the de- 
liberations of the Committee. 


4. An advisory Committee, which shall cooperate 
with the Committee of Awards and which shall 
be particularly charged with the responsibility 
of making recommendations for awards of this 
medal, shall be made up of men and women who, 
because of their interest in the public welfare or 
because of their connection with institutions 
that are consecrated to public service, are in 
positions to bring to the attention of the Com- 
mittee of Awards the exploits of candidates who 
are within their own special fields of activity. 


5. The medal will be awarded for services rendered 
since Armistice Day, November 11, 1918. 


6. Recommendations for awards may be submitted 
to the Committee of Awards at any time and 
by any person. Every recommendation must 
contain the full name and address of the candi- 
date, together with a detailed account of the 
accomplishment on which the proposed award is 
based. and must be accompanied by corrobora- 
tory evidence from persons who have first-hand 
knowledge of the circumstances and whose 
statements may be verified to the satisfaction of 
the Committee of Awards. 


7. The medal will be awarded to as many indi- 
viduals as qualify for it and at such times as 
the Committee of Awards may authorize. 


= 


- Dr. Jonn H. Finuny, publicist wa RE 
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The reverse; the name of each recipient 
willbe engraved in the space provided. 


8. All considerations not specified herein shall be 
re to the discretion of the Committee of 


All communications to the Committee of Awards 
may be addressed to— 
The Secretary of the Committee of Awards, Poru- 
LAR Rapro Medal for. Conspicuous Service, 627 
Weat 43rd Street; New York. 


The Committee of Awards 


Hrmam Percy Maxm, President of the American 


Radio Relay League. 
FW. ALEXANDERSON, Chief Consulting Engineer 
of the Radio C ation of America. 
Mason: GENERAL CHARLES McK. SALTAN, 
_ Chief Signal Officer of the Army. 
AR ApMIRAL W. A. Morrert, Chief of the Bu- 
reau of Aeronautics, U. S. Na 


list. 
Secretary: Dr. E. E. Free, 627 West 43rd Street, 
New York. 


Advisory Committee 
SENATOR James W. WADSWORTH, JR., of New 


or Ld g 
Hon. Joun Barron Parne, Chairman, American 
Red Cross, 


_Apoups LEWISORN, Publicist. 


Junas Ben 8. LINDSAY, of the Juvenile and Family 
Court, Denver f 


ob. 
Dr. J. McKuen CATTELL, Past President, Ameri- 


can Association for the Advancement of Science. 

Dr. J. H. DELLINGER, Past President, Institute of 
Radio Engineers. ; 

FARLEY Osaoop, Past President, American Institute 
of Electrical Engineers. 

C. E, Gronaxr, Past President, American Society of 
Civil Engineers. 

Dr. Darton C. MILLER, President, The American 
Physical Society. 

W. L. AssBorTT, President, the American Society of 
Mechanical Engineers. . 

W. J. HoLLAaND, President, Carnegie Hero Fund 
Commission. 

Gonos K. Burarss, Director, Bureau of Stand- 


ards. 

Corin H. Lrvinasrone, Past President, Boy Scouts 
of America. , 

Dante, C. Brard, Chairman, National Court of 
Honor, Boy Scouts of America. 

Miss Saran Louise ARNOLD, President, Girl 


couts. À 

Dr. W. D. HAGGARD, President, American Medical 
Association, . 

K. A. BICKEL, President, United Press Association. 

Kenr Coopsr, General Manager, the Associated 


Press. 

H. P. Davis, Vice-President, Westinghouse Electric 
& Manufacturing Company. 

Dr. Vernon KELLOGG, General Secretary, National 
Research Council. 

Jesse Lynen Wiiir1aMs, Past President, ‘Authors’ 
League of America. 

Proressor GEORGE B. Puaram, Dean of the Faculty 
of Applied Science, Columbia University. 

Proressor H. H. SELDAN, Professor of Physics, 

ew York University. 

Wu. Pan ATWELL, Grand Exalted Ruler, Order 
o0, 8. : 

Proressor Epwin B, WrLson, Harvard University, 
National Academy of Science. . 

W. E. Harxness, Vice-President, American Tele- 
phone & Telegraph Company. : 

WriiiiamM L. SAUNDERS, President, United Engi- 
neering Societies. 

Cou. J. R. McQuice, Commander, the American 


on. . 

JoHuN R. Moss, President, Kiwanis International. 

W.D. TERRELL, Chief Supervisor of Radio. Depart- 
ment of Commerce, Washington, D. C. 


THE NEARLY PERFECT TRANSFORMER: 


Bai ang 


ba 
J 


Every note .. naturally . . which 
the ear can hear! o 


Are you permitting your transformers to censor your 
: reception ? Are they cutting out those low base notes of © 
the baseviol or the kettledrum? Are they- giving proper 

amplification to the high notes of the piccolo and the 

human voice? | 


Here is an opportunity for you to get every note to 
which you are naturally entitled. Whether you dre using 
a cone or a diaphragm type speaker, Ferranti Trans- 
formers are suitable. Ask your dealer about Ferranti. 
If he.does not handle it, write us and we will let you 
know who does. 4 


FERRANTI 
TRANSFORMER 


HIGHSPOTS 


‘High amplification ratio 
with flat curve, 
Ferranti brings out the fun- 
. damental frequency ot 
low tones—none are 
heard merely by 
inference from higher 
harmonics, l 
Every transformer tested 
ten times—all short-cir- 
cuit turns eliminated. 
Built by an established 
manutacturing company 
with forty years’ expe- 
rience in the winding of. 
. coils of fine wire for 
electrical instruments 
and meters. 
Windings have high 
impedence. 
Primary shunted with 
built.in condenser of 
correct capacity. 
Tested to 1000 volts bet- 
ween primary and sec. 
ondary and between 
primary and socondary 
and ground l 


For the best avail- 
able transformer re- 
sults — Ferranti 
Audio Frequency 
. Transformer A.F.3 
—ratio 3% to I— 


$12. 


For a transformer 
far superior to the 
average, use Fer- 
ranti A.F. 4—ratio 
3% to I= $8.50. 


-TTT 


we why 


‘RAN S|F-ORMER 
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Scientifically 


SINGLE 
DIAL 


Built 
PIERCE 
AIRO 


Complete Assembly 


for a Six Tube 


Resistance-Coupled 


Front and Interior Panel View 


Build your own set with 
Pierce-Airo Complete As- 
sembly. Save time and 
money. You will possess 


Receiver 


| IN THE WORLD'S LABORATORIES 


CONDUCTED BY DR. EB. E. FREE 


The Use of Radio as an Aid to 
Vegetable Growth 
Mr. Witu1am Boor, of Nottingham, 


England, erected miniature radio an- 


tennas over his tomato plants and pro- 
duced, so` the story runs, the most 
enormous yields: of tomatoes ever ob- 
tained in his neighborhood. ‘Thus be- 


_ gins a story which has. gone the rounds 


of British and American newspapers 


during the past few weeks and which. 
has been interpreted as indicating that 


mysterious electric energies pulled down 
out of the ether by a radio antenna have 
some remarkably stimulating effect on 
the growth of plants. 

It is too bad that this is not true. The 
radio fan who decorates his back yard 
with assorted antennas might better 
withstand the objections of his anti- 
radio relatives if he could maintain that 
the presence of all those wires was good 


for the family garden. Although elec- 


tric currents, such as would be supplied 
by a generator or a battery, have been 
found, in a few experiments stimu- 


evidence to prove that radio has any 
effect at all. 

The most careful investigation ever 
made of these matters was conducted, 
over a period of eight years, by scientists 
attached to the United States Depart- 
ment of Agriculture. The results have 
been published recently.* Plants of 
various kinds were grown under a wire 
network kept charged to a high poten- 
tial. “These experiments do not show,” 
the authors report, “any well-defined 
increase in yield due to electrical treat- 
ment.” 

It remairis barely conceivable that 
electric effects of some kind do exist 
but are too obscure to be readily per- 
ceived; certainly there can be no such 
clear effect as Mr. Boot’s experiences 
would indicate. Probably what hap- 
pened in his case was that some other 
factor became effective at the same time 
that the radio wires were installed over 
his garden. 


*' ‘Hlostroqulture ” by Lyman J. Briggs, A B. 
enh H. Heald and L. H. Flint. Bulletin 
No. 137 i E Department of Agriculture, 34 
pages, 1936, For sale b Ce Superintendent of Docu- 

ments, Washington D ., price 10 cents. 


one of the best receivers 
possible to obtain. Audio 
stage is resistance-cou- 
pled giving finer tone. 
Pierce-Airo is a mechani- 
cally and electrically per- 
fect product, perfected by 
United Scientific engi- 
neers and assures distor- 
tionless amplification 
combined with single dial 
control—the two big fea- 
tures in radio this season. 
Ask the nearest radio 
dealer toshow you Pierce- 
Airo TO-DAY. 


lating to plant growth, there is no 
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Pierce-Airo Complete 
Assembly with a 7 x 18 


Processed Bakelite 
Panel, Ready for $ 42° 


Wiring. 


Price Only 


United 


Scientific Laboratories, Inc. 
80 Fourth Ave., New York 


Underwood & Underwood 
A DELUSION OF RADIO’S RELATION TO PLANTS 


Mrs. Lulu F. McManis, an “electronic” practitioner of Kirksville, 

Missouri, is reported to believe that radio waves related to the famous 

“electronic reactions” will measure(the growing. power of bean seeds. 
- Scientists generally regard this as a mistaken idea. 
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The Hammarlund-Roberts 
Board of Engineers 


The Hammarlund-Roberts Hi-Q Receiver is 
vne joni creation of ten leading engineers. A 
wi 


th of experience plus highest reputation 
for quality. 


: mance. 


Benjamin Electric Mfg. Co: 
Carter Radio Company 
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Automatic Variable Coupling 


A wonderful new feature. Same control oper- 
ates both tuning condenser and primary coil 
coupling. This gives maximum and equal am- 
piification and selectivity over entire, tuning 
range. 


How to Build the 


@Rcerven 


“How to Build It” Book 


Written by the Hammarlund-Roberts Board of 

Engineers in very -simple A B C language. 

Every detail described, numbered an 

grammed so that you can easily understand it. 
d-25c for your copy. 


The Hi-Q Foundation Set 

The Key to this wonderful receiver. Includes . 
drilled and engraved panel, and sub-panel and 
_all the essentials required to start building. 


Price $10.50 


‘YOU CAN BUILD THE 


parts guarantee unexcelled perfor-. 
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You Can Do It Too 


oe year 57,453 radio lovers had the fun of building the 
Hammarlund-Roberts Receiver at home—a wonderful tribute 
to the genius of America’s ten leading engineers who designed 
this remarkable instrument. 


The new Hi-Q Receiver is even more wonderful than our set of- 


last year. A study of its modern features will disclose simple 
dual tuning, Complete Shielding, Automatic Variable Coupling, 
high detection efficiency, high power output and utter absence 
of oscillation. 


An inspection of any home-built Hi-Q Receiver will prove that 
here for the first time 5 tubes equal 8. Actual test will prove a 
sensitivity equal to that of expensive ‘‘Supers.” Reception is 
startling both in distance and power; volume is full and all signals 
have those rich, undistorted tone qualities which fall like a caress 
on the most sensitive ear. 


Save $50 to $100—Build It Yourself 


When. over 57,000 novices have built successful Roberts Re- 
celvers, you can build one, too. Send 25c for the “How to Build 
It”? Book or. get a copy from your dealer. Follow the simple di- 
rections, solder a few connections and in a few hours you, too, 


-will have the satisfaction of having built one of the world’s finest 
receivers at less than half the price of factory-made sets not 
nearly so good: ` : 


ie ammarlund 


> ROBERTS 


h ratio of reactance to resistance. 
High ratio—Great selectivity—Loud signals. 
4 


HAMMARLUND-ROBERTS, 1182-B Broadway ,NewYork 
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Sterli 


RADIO 
TORS 


part. 


Equipment. 


No R25; Brier | 


© 


Ghaige Indicator 


Tester 


N° set is so good that it can continue to en- 
^ tertain satisfactorily night after night 
without some servicing and inspection on your 


To make it easy for every set owner to give the 
receiver the care it deserves, Sterling has pro- 
duced complete Care-Taking and Inspection 


These devices for keeping your batteries ànd 
tubes in healthy condition, for locating troubles, 
and for promoting better reception, should be a 
part of your radio equipment. 


Write for our helpful literature or see 
your nearest dealer. 


The Sterling Mfg. Company 
: Cleveland, Ohio 


All apparatus advertised in this magarine has besk tested ‘and approved by POPULAR RADIO LABORATORY. ..— - 
Be Protected Against | 
theCommon Ailments 

¿of Radio Reception! | 
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Have You Tubes —— 
You Can't Rejuvenate? 


The AETNA TUBE RE-ACTIVATOR often 
makes eficient tubes of old. worn-out ones which 
dinary “tube rejuvenators” have been unable 
to'revive.. This is possible because the AETNA 
employs an entirely different method of re-thori- 
ation, as explained below. 
The AETNA RE-ACTIVATOR soon pays for 
itself by bringing worn-out tubes back to life 
and eliminating the necessity of buylng new ones 


The shell surrounding the tube fs essentially -a 


miniature oven, containing a patented element 
that furnishes the heat for this purpose. : 


Works on either. D-O or A-C Current. 


Ask your dealer or send us $5.00 for prompt shtp- 
mente If not fully satisfied after week's trial return 
to us for refund. 


Aetna Machine Mfg. Co. 
426 S. Clinton St. 
Chicago 
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PLrCT PRAY 


This precision, moving coil instru- 
ment is made to plug into the loud 
speaker lead on your set and enables 
you to adjust your C-battery bias on 
the power tube, for perfect reproduc- ` 
tion. Instantly attached. A neces- 
Sary accessory if you desire the ut- 
most in quality. 

Price—$8.50 

Send for Catalog ‘‘Hoyt Meters for Radio” 

' BURTON-ROGERS CO. | 
BOSTON, =.> ts MASS. 

Sales Dept. for Hoyt Electrical ‘Inatrument Co. 


.. %® ù: 


The Alleged Effect of Radio 


Waves on Pigeons 
- THE power of homing pigeons to find 
their way back to the proper dove cote 
in spite of distance and all other ob- 
stacles is one of the most mysterious 
phenomena of Nature. Equally re- 
markable is the ability of the migratory 
birds to make long journeys twice a year 


and yet to return year after year to the 


same locality at either end. Many 
zoologists have puzzled over these facts 
and no one has been able to formulate a 
satisfactory theory to account for them. 

The latest attempts to do so have 
been made in France and involve an 
essentially mystical effort to relate these 
abilities of the birds to radio waves.* 


The pigeon is supposed to possess some 


direction-finding apparatus with which 
such waves are perceived or with which 
it is possible to follow the magnetic 
field of the earth. Advocates of. these 
ideas go so far, even, as to imagine the 
pigeon’s human owner sending out 
from his body radio waves which the 
pigeon can perceive and follow at dis- 
tances of a thousand miles. One of the 
advocates of this viewpoint? cites the 
famous—and thoroughly exploded— 
“electronic reactions’ of Abrams in 
support of his contention. 

It ought to be needless to point out 
that there is not the slightest real evi- 
dence for these ideas, nor are they even 
plausible. Dr. Lakhowsky asserts that 
homing pigeons cannot fly successfully 
in the neighborhood of large radio trans- 
mitting stations but no convincing evi- 
dence is cited that this is true. The way 
in which the pigeon finds his direction is 
a very real problem which greatly 
deserves intensive scientific work. But 
it will do rio good to indulge in fancies 
about the supposed relations of radio 
waves, “human” or otherwise, to the 
matter, p 


*““The Origin of Life, of Radiation and of Living 
Beings” (in French), by Georges Lakhowsky, 
Paris, 1926. Some suggestions are reviewed (with= 
out approval) by the distinguished scientist Dr. 
Ch. Maurain in La Nature (Paris), number 2728, 
pages 44-45 (July 17, 1926). : 

2""Radiations and Life” (in French), by Jules 
Regnault. Radio-Electricité (Paris), Volume 7, 
pages 273-274 (July 25, 1926). l 


A New Material for Making 


Condensers 


Tue usual method of constructing 
fixed condensers of metal sheets separ- 
ated by paper or some other insulator is 
abandoned in a new condenser described 
recently to the French Academy of 
Sciences by M. Albert Nodon.* The 
material used is a colloidal solution of 
oxide of iron in glycerine. This is ab- 
sorbed in the pores of canvas or other 
heavy cloth and is placed between 
metal plates, preferably of aluminum, 
which form the terminals. 


*Reported to the Academy at the session of May 
25, 1926. Described in L'Industrie Electri 
(Paris), Volume 35, pages 332-333 (July 25, 1925); 
also in La Nature (Paris), number 2729, page 60 - 
(July 24, 1926), | 


| Colloidal solutions consist of very 
, tiny particles of one substance, in this 
instance the oxide of iron, suspended in 
another substance. What apparently 
happens in Nodon’s condenser is that 
each one of the billions of tiny iron 
particles acts as an individual condenser 
plate, the dielectric being supplied by 
the glycerine in which these particles are 
suspended. The capacities obtained 
are very high. Quite modest dimensions 
for the parts give capacities measured in 
thousands of microfarads. However, the 
' charge leaks away in 4 small fraction of 
* a second, so the condensers are useful 
! only for high-frequency work. They are 
! suggested for telephone condensers. 
: Whether they have been tried impor- 
i 
} 


tantly in radio work does not appear. 


,ı New Measurements of Radio 
: Intensities 


_ THE measurements of long-wave radio 
intensities and of the intensities of 
atmospherics which are made regularly 
by the United States Bureau of Stand- 
ards, in Washington, have recently been 


, Tesults show no very startling depart- 
' ures from those of previous years. The 
methods used have been compared dur- 
ing the year with those used for similar 
purposes by the Radio Corporation of 
' America and by the Bell Telephone 
Laboratories. The agreement between 
the different methods proved satis- 
” factory. 

- The familiar Austin-Cohen formula 
‘ for calculating the intensity of the field 
* received at a given distance and for a 
č given frequency has been modified 
l slightly to bring it more exactly in 
4 accord with the whole mass of data now 
> accumulated. The modification affects 
* the exponential term e “. The value of 
u is now taken as 4.57 X 10 °d X f®*. 


, d is the distance in kilometers and f is 


a the frequency in kilocycles. 
3 Contrary to the usual impression of 
* observers on broadcast wavelengths, the 
s intensity of the atmospheric disturb- 
° ances in 1925 was somewhat less than in 
1924. This applies, of course, only to 
“the long wavelength tested; namely, 
A 12,500 meters. As before, the, prevailing 
_ direction for atmospherics in summer, at 
* Washington, is from the southeast, 
j which Dr. Austin suggests may mean 
§ origin in eastern South America or in 
? Africa. In winter the prevailing direc- 
3 tion is from the southwest, probably the 
|} highlands of Mexico. 
y This is in accord,” says Dr. Austin, 
5 “with the idea that disturbances gen- 
erally originate over land and are most 
fintense in the afternoon and evening in 
the regions where the sun passes very 
nearly overhead.” 
$ “Long Distance Radio Receiving Measure- 
ments and Atmospheric Disturbances at the Bureau 


fof Standards in 1925,” by L. W. Austin. Jou 
Jaf the Washi. cademy of Sciences (Baltimo 


noton re, 
ase Volume 16, pages 398-408 (August 19, 1926). 
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reported, for 1925, by Dr. Austin.* The 
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Don’t Neglect 
= this Vital © 


Tah 
FEW spare moments, a screw driver, and you have 
sure, perfect connection between your aerial and 

lead-in wire. No noise, no soldering, no: | 

loss of “distance” due to swinging aerial 

or corrosion. Tip-Top cannot work 

loose. | 


_- Jobbers and Dealers, write us! 


JAMES F. DOOLAN 
MANUFACTURING. CORPORATION . 
36-42 West 47th St., New York 


Eliminates — 
Antenna 
Noise 


. K a 


The2 Biggest Bargains DESIGNED s OUTLAST 


Famous HARKNESS Kits 
Better than Ever 


HARKNESS 3-tube Kit. Most extraor- 
dinary outfit of its size made. Equals any 
o 5-tube seb.-A wizard for distance. ' 
Unexcelled in tone quality.” Complete parts. 


ONLY :. 


Guarantee | Y NEW 
Bond & 4 LOW 
in Writing... PRICES 
| 3 os the world over for reli- ; a 
j l j abie, endurin ormance- Sollid Rubber Case 
Another Winner , Solid Rubber Case lasting pro- Radiot Batteries 
The Improved 5-Tube = [| tection against acid or leakage. ¢-Volt, 100- Amperes 
: . Approved and Listed as 6-Volt, 120-Amperes 
Single Dial Tuning | ‘Standard by Leading ne $12.00. 
A truly remarkable set, whfch will do every- _ + Authorities on e ania 
thing the most critical fan could demand. including’ Radio News Labor- Solid Rubber Case 
popio itself in operation, the last wordin Ẹ | atories, Popular Sci. Inst. Auto Batteries 
tone quality, volume and selectivity. Standards, Pop. Radio Labor- [|6-Volt, 11- Plate 


Kit Complete parts and 
simplified instructions 
for use in 
special cabinet 


$47.50 
$55.00 


Chassis 
Set a ae cabinet, as $62. 50 


These prices are list. 


Jobbers and Dealers—write for 
attractive discounts. 
FREE—A special 16-page Harkness Book 
with complete illustrations, diagrams, 
etc., will be mailed on request. 


THE RADIO GUILD Inc. 
241 Market St., Newark, N. J. 


atories, Radio Broadcast Lab- 
oratories, Radio in the Home 
and Lefax, Ino.. 


Send No Money 


Just state number wanted and 
we will ship same day order is 
received, by express C.O.D. Pay 
expressman after examining 
batteries. 5% discount for cash 
with order. Remember, you 
save 59% on World Batteries— 
so send your order today. 


WORLD BATTERY COMPANY 
1219 S. Wabash Ave. Chicago, Ill. 


Page 852 


EEE EEE EEE ETE EEE EEE 
The 
Intermediate 
Power Pack 


Designed 

to operate the 

LC-27 Receiver 
and other | 

power tube sets 


In developing the Intermediate 
Power Pack, Mr. Cockaday feels that 
he has at last produced a B Power 
Supply that is past the experimental 
stage. ` 
-Giving a constant, uniform current 
of 180 volts at 60 mils. without dis- 
tortion or hum, the Intermediate 
Power Pack will operate any power 
set. The special 40 volt C bias is 
ample for the UX171 tube. Voltage 
taps are the same as those on standard 
B batteries. 


There are no liquids or moving 
parts. After being connected to your 
set, no further attention is necessary. 

ration cost is less than one-third 
of a cent per hour. 


You can build the Intermediate 

- Power Pack in two hours, ready for 

operation, it has been made so simple 
and easy to assemble. 


No Antenna 
Necessary 


A unique feature of the Intermediate 
Power Pack is a means provided in .the 
unit for dispensing with the antenna on a 
Neutrodyne or any type of Tuned R. F. 
Receiver. 


List of Parts 


As Used in the Laboratory model 


1 Filtrex AC Transformer, type K-180 $5.25 
2 Wiltrex Choke Colla, type K, at $6.75 13.50 
1 Na-Ald Socket, type 481X........ -35 
_ 6 Eby binding posts. .........-..000. x 
* 1 Acracon condenser block, 14 mfd.... 11.00 
1 Acracon filter condenser, .1 mfd., 400 


eavreateovroever meee eanw sear e 


1 Bakelite binding post panel, drilled.. 50 
Set Popular Radio blueprints and con- 
structional booklet................ 0: 
Celatsite connection wire, screws, etc. -50 
1 8 ft. twisted silk lamp cord with plug .40 
2.50 
1 Yaxley Automatic Relay Switch No. 
AAA i ate in 04.6 COR ME ERS .00 


If your dealer cannot supply you, send check or 
money order dtrect to 


Filtrex B Power Supply 


The Intermediate Power Pack is also 
built complete and encased in a beautiful 
metal case, finished in Duco midnight blue. 
Guaranteed against mechanical defects. 
Approved by Popular Radio Laboratory. 
Dealers write for information. 


2 CONNER CROUSE CORP. 
$ 52 Vanderbilt Avenue, New York * 
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bebe bodes obo bebe bobo bedeeebobebedobededbdbbbedebeeebohebebebedeboebbebo ede beebebebebebofedeebebehebebe bebe debebeeebebh bebe 
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TESTING GLASS FOR RADIO-FREQUENCY 
CONDUCTIVITY 
Professor Louise S. McDowell, of Wellesley College, recenily carried 
. out, at the Bureau of Standards, tests of the conductivity of different 
kinds of glass for radio-frequency currents. A glass plate is floated on 


liquid quicksilver. 


On top of the glass is more quicksilver, held in 


place by a copper ring. The glass thus forms the insulator of a con- 
denser, io which different voltages were applied at frequencies between 


1000 and 1,000,000 cycles. 


The power loss in the glass was found 


to increase markedly at high temperatures, even at the. temperature 
' of boiling water. 


t 


Special Maps for Radio Use 


Tue fact, too commonly - forgotten, 
that the true paths of radio waves 
between one station and another are not 
indicated correctly by laying a ruler on a 


map, is emphasized by Mr. R. Keen, . 


a British electrical engineer, in a recent 
arcicle.* Radio waves follow the 
rounded surface of the earth. In the 
absence of disturbances they presum- 
ably follow what mariners call a “great 
circle” course, the great circle being the 
shortest line which can be drawn on the 
surface of the earth’s sphere connecting 
two points thereon. On a globe this is 
perfectly clear. A circle so drawn gives 
the direct path of the waves correctly 
and shows the correct direction of the 
wave for each of the two stations. 

But on flat maps things are very dif- 


ferent. In order to represent the curved © 
surface of the earth on a flat surface ìt 


is necessary, as is well-known, to dis- 
tort the shapes and positions of the con- 
tinents, making some variety of “pro- 
jection” of the real land surface onto the 
flat sheet of paper. Mercator’s projec- 
tion, probably the commonest one used 
on ordinary maps, distorts the polar 
regions greatly and is exactly accurate 
only at the line of the equator. 

For small areas; like a city or a 
county, the distortion of real shapes and 
directions thus produced is not impor- 
tant. The departure of the real land 
surface from flatness is not great enough 
to do harm. But when long distances 
must be laid off on maps, as they must 
in considering radio transmission,’ the 
direction obtained by drawing straight 

*“Maps and Wireless Waves,” by R. Keen. 


The Wireless World (London), Volume 19, pages 
73-76 (July 21, 1926). 


lines in the usual: way ‘may be seriously 
wrong. It is necessary to take this into 
account, Mr. Keen urges, in studying 
directional radio effects, the direction of 
static and similar problems. - 
There are two cures. One is to use a 
globe rather than a flat map. This is 
undoubtedly the best procedure if a 
good globe is available. The idea of the 
facts thus obtained ‘is far more vivid 
than the idea that one gets from a map. 
The other cure is to plot out on a map 
the directions which great-circle paths 
would really take between the stations 
in which you are interested. These - 
will seldom be straight lines. | 


A Carbon-Dust Microphone 


. Tue Reisz microphone, much men- 


tioned recently in radio news from 


Germany, is described in a -recent 
British patent issued on the device.* 
The active material is a layer of fine 
dust of carbon (coal is mentioned) held 
between .a rubber. membrane and a 
block of marble. ‘Electrical contact is 
made with the layer of coal dust ‘by 
means ‘of two metal electrodes at tits 
sides. -The sound waves are allowed 
to beat against the thin rubber dia- 
phragm, through which they act ton 
the layer of coal dust, causing this 
to be alternately compressed and 're- 
leased. The microphonic action’ is 
evidently the same.as in the old carbon 
microphone, one of: the familiar instru- 
ments of the early days of telephony. 
Although muck has been claimed for the 
distortionless: qualities of this micro- 
phone, the principle now disclosed does 
not seem yery promising. 


*British Patent No. 250,430, filed June 25, 1925. 
Noted’ in The Wireless World (London), vol. 18. 
page 888 (June(30, 1926). 
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E M odernize 


. QUALITY 
BEYOND BELIEF 


Combined “B” Eliminator 
and Power Amplifier 
POWERIZED radio reception is 
80 true—so faithful, that the radio 
entertainers are literally trans 
ported into your own home. Such 
remarkable reception up to this 
time has been offered only in the 
most expensive new Super-Power 
sets, Now YOU can have it by 
merely a ing a Oa E to 
_ your present set, at the cost of a 

“B” eliminator alone. Ask the 
, nearest Powerizer dealer to dem- 
onstrate it TODAY. 


RADIO RECEPTOR CO. 


a 
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Rosin Core 


Radio SOLDER 
ee 


Sure is Safe and Simple 


Approved by 
Radio Engineers 


A Genuine Solder 


. CHICAGO SOLDER COMPANY 


YOUR DEALTR 
AN SUPPLY YOU 
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your set 


with a scientific 


SAAL Ec-centric Cone 
Showing the new SAAL Ec- 
centricconstruction in cones. 
Stylus is scientifically placed 
at the umbo of eccentricity 
togive proportional vibrating 
areas for both high and low 
tones. Cone measures 20 in- 
ches in diameter and repro- 
duces all tones whether the 
set is equipped with or with- 
out power amplifier. Price, 
$25. Junior Model, $15. 
All prices slightly higher west of 
the Rockies. 


SAAL Horn No. 5 


The broad polished bell is of 
non-warping Bakelite, the 
goose neck of cast aluminum 
in crackle gold finish. The 


- horn has no metallic reso- 


nance and is guaranteed not 
to blast or chatter. Standar 
equipment for radio engi- 
neers in laboratory work. 
Price $22.50. 


SAAL Pedestal 


Tones rise through the 3-foot 
wooden tone chamber and 
emerge from both front and 
back of the top, hence non- 
directional. The top is level 
with your ear when you are 
seated tuning in. American 
walnut finish with inlaid de- 
sign. Price $38. 


AAI 
Sofi 


SPEAKER 


The greatest improvement in radio this year 
is the improvement in speakers. In SAAL, 
speakers have been developed to do justice 
to the finest radio receivers. 


Furthermore, the tone chamber and vi- 


brating area of SAAL speakers—horn, cone, 


and pedestal—are scientifically shaped for 


.sound reproduction. 


The new Ec-centric Cone is different, | 
Its stylus is “off center.” Just as the harp 
and piano have short and long strings for 
high and low notes respectively, the Ec- 
centric cone provides ashortand longradius 
to give proper vibrating area for béth ex- 
tremes of sound. This cone reproduces all 
tones equally well, without loss of low notes, 
or over-accentuation of high notes. And 
completely prevents drum or barrel tone. 


In Horns, SAAL has always been stand- 
ard, SAAL Soft Speaker No. 5 is the latest 
and most popular SAAL Horn ever offered. 
It requires no adjustments and noadditional 
power for quality reception. It will give 
100% satisfaction regardless of the set or 


equipment with which it is used. 


The SAAL Pedestal is an ornament to 
the most beautiful surroundings, Its pure 
wooden tone chamber, three feet in length, 
gives exceptionally clear mellow reception. 
The Pedestal is designed for those who 
prefer the tone quality of horn reproduc- 
tion in a drawing room piece. Keeps the 
speaker away from the set and eliminates 
harmonics, 


Modernize your set with one of these 


scientific SAAL Soft Speakers and get the 


fullest return from radio now. 


H. G. SAAL COMPANY 
1800 Montrose Ave., Chicago, U. S. A. 


WORLD FAMOUS MAKERS OF HORNS™ CONES - PEDESTALS 
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SINGLE CONDENSER 


A -combination straight line wave 
length and frequency condenser of 
improved design specially built for 
those who appreciate fine reception. 


Capacity .00035 
List Price, $3.00 


DOUBLE CONDENSER 


A combination straight line wave 
length and frequency condenser. Each 
section capacity .00035. 
$6.50. | 

RECOMMENDED BY POPULAR 
- RADIO AND LAWRENCE M. 
pe eae F OR THE oaz CIR- - 


List Price 


"CULT. 


° ab. 


TRIPLE CONDENSER 


The one condenser exclusively recom- 
mended by Mr. E. M. Sargent for the 
INFRA-DYNE Circuit. The low 
dielectric losses, exact capacities and 
mechanical perfection of this conden- 
ser makes it the logical choice for one 
dial receivers of the better class. 
Straight line wave length and fre- 
quency—Each section capacity .00035 
—List price $9.50. 


IF YOUR DEALER CAN’T 
SUPPLY YOU, WRITE DIRECT 


= Gardner & Hepburn, Inc. 


611 Widener Bidg., Philadelphia, Pa. 
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From Professor Sanford’s "Bulletin." 
RECORDS OF SUDDEN EARTH ELECTRIFICATION 
The solid line shows the average args from the records of Professor 


Fernando Sanford 


at Palo Alto, California, for nine disturbed days in 


1925. The-dotied line is the normal course of the earth charge, on un- 
disturbed days. The sudden drop of the solid line in the forenoon indi- 
cates the enormous increase of negative charge which the earth receives 


on the disturbed days and which must 


have significant effects on 


radio. The cause of this curious phenomenon is unknown. 


Disranna of Earth 
Electricity 


Tat the earth usually possesses a. 


negative electric charge which com- 
monly varies during the twenty-four 
hours in a more or less regular manner 
has already been’ described in POPULAR 
Rapio, together with some of the pos- 
sible -effects which these terrestrial 


electric -. disturbances have on‘ radio’ 


transmission and reception. * At several 
observing stations in different parts of 
the earth the -hour-by-hour variations 
of the ‘earth’s electric potential are 
measured and recorded throughout the 
year. 

One of ilies stations is at- Stanford 
University, California, where Professor 
Fernando Sanford, heads a terrestrial 
electric observatory in which such 
records are kept continuously, day and 
night, by means of recording apparatus. 
In the most recent report of this obser- 
vatory Professor Sanford records a 
series of curious disturbances of the 
earth’s electric charge which occurred 
on nine days included among the days 
in 1925 for which satisfactory records of 
the earth charge are available.f 
- The characteristic thing about these 
nine disturbed days is that the earth’s 
potential suddenly showed a marked 


‘change toward the negative, as though 


the surface of the soil at Palo Alto had 


~ * Barth Electricity; Does it Affect Radio Recep- 
tion?” Poruntar Rapio for June, 1926; pages 
111-1 13 and 180-181. 

“Summary of Observations of Earth Potential, 
Air-Potential al Gradients, and Earth Currents for the 
Year, 19025,” Bulletin he the Terrestrial Electric 
Observatory of Fernando Sanford, Volume 3, 24 
pages, Palo Alto, ioa. July, 1926. _. 


a eee 


suddenly received an enormous addition 
of free electrons. This was not accom- 
panied, in general, by any marked or 
sudden change in the electric potential 
of the air. Most curiously of all, these 
sudden disturbances almost always be- 
gan in the forenoon, usually between 
eight and ten A. M. 

It is difficult to imagine a cause for 
these events and Professor Sanford 
refrains from suggesting any. The 
changes are not due to the so-called 
magnetic storms which occasionally 
sweep across the earth, causing unusual 
variations in the direction of the com- 
pass needle or in the intensity of the 
earth’s magnetic field. It is a charac- 
teristic of these magnetic storms that 
they begin all over the earth at the same 
time. They are believed, therefore, to 
be caused by something outside the 
earth, presumably by magnetic dis- 
turbances in the sun. ‘Since Professor 
Sanford’s disturbances of. earth charge 
begin at almost the same hour of the 
clock at Palo Alto they must have either 
some local cause or some relation to the 
elevation of the sun above the horizon 
at that time. 

It is impossible to imagine that the 
sudden increase of the negative charge 
on the earth in this fashion would be 
without its effects on radio transmission 
or reception. Comparative records of 
radio conditions have not been kept and 
probably are not available from amateur 
logs or other sources, since the onset of 
the electric disturbances is at an hour 
when little radio broadcasting would be 


in” progress on, the Pacific Coast. 


S. HAMMER RADIO CO., sco nee ve 
ockaday Kite ° | | Jeg Brooklyn, New York 
Cockaday Sets Now Made Easier to Build by Our New “Ready-to-Wire” Plan 


507% of Your Time, Work and Worry SAVED! 


_ All you need do isto connect bus-bar according to diagram, solder and your set is finished. 
" These Kits are sent to you completely mounted, and assembled on aVeneered Mahogany - 
Ae Le and genuine bakelite'panel, drilled and engraved. Genuine parts used as listed below; 
exactly as used in Mr.'Cockaday’s Laboratory Model. COMPARE OUR OFFER! 


LC-27 BROADCAST RECEIVER 
i SENIOR AND INTERMEDIATE POWER PACKS 


1 Hammarlund mid-line dual condenser, -1 Samson radio-frequency choke coll ae $1.50 


00275 mfd... . cc ce ccc ew cee ee $ 7.50 3 Aerovox, mica fixed condensers, 
1 Hammarlund. mid-iine single condenser, WIE PETA E Sorat oe ie. oro ve ater oe Oe 1.05 
000275 mid... 2... cw ee eee ees 4.65 1 Durham or Daven Resistor 4 meg........ 50 
1 Precision. Duo-Octoform. coll set compris- 1 Lynch Grid Leak Mounting............. 35 
ing one antenna coupler’ and two inter- 1 Carter Gem Jack........... 0... c cc cuee .25 
stage couplers.......').- 226 ee cee eee 10.50 1 Carter variable resistance, 0-10,000 ohms. 2.00 
1 Amertran De Luxe first stage tranaformer. 10.00 12 eer binding posts. .............c0ceee k 
1 aren -_De Luxe second-stage t rans- 5 Benjamin UX Sockets.......... E naD 3.75 
former 62k ck ee be ee EEE aW 10.00 1 Amperite No. 1............ cece wc ewes 1.10 
1 Aimeroho ke "#854 EA EA Ate E teal gues 6.00 Mechanical Kiti Joonaiming of aluminum 
1 Dubilier or Tobe 4 mfd. Filter condenser.. 5.50 shields, binding post strip, decorated panel 
‘1 Dubiller Alter condenser; .1.mfd.......... and Talt brackets... ........002 seorsa ma A200 
1: Mar-Co illumi ninatoa conirol mie 0 lto 190. 3.50 
e a pron eer ee READY-TO-WIRE KIT PRICE $85.20 
1 Carter! Battery.Switch............-...-. 


- LC-27 INTERMEDIATE POWER PACK 


1 Yaxley Automatic Relay ‘Switch No. a“ $5. pe 1 Hardwood paseboard, 7 a” x 18”x 

1 Filtrex A-C Transformer, type K-180.... .5.2 i Bakelite panel, 334" x4 oti x3/32°, TONE 

2 Filtrex Choke Colls, type. ‘K, at $6.75.... 13. 23 1 Set POPULAR iue prints: PNE 

1 Na-Ald UX type BOCKet...5......+0000% .35 Connecting i mi e dia eace ABE eeece%s 1.00 
6 Eby binding posts........00.....0.0005 90 1 8 ft. twisted silk cord with a attached bi 40 
1 Acracon condenser block,.14-mfd..;. 11.00 

1 Acracon filter condenser, .1 mfd......... 


1 Resistance Unit—-type 200.............:. 


1 Centralab high cent variable resistance s COMP LETE KIT P RICE $47.50 
COMPLETE KIT OF PARTS FOR LC-27 SENIOR POWER PACK $65.20 


Completely Wired ze] | Silver Shielded Six l 
In Stock Now Kits In Stock Now 6 
WE GIVE SERVICE AND GUARANTEE THE OPERATION 
OF ANY LC-27 KIT OR SET PURCHASED FROM US 
Write for our interesting special circular which we have prepared 
on the LC-27:Receiver and also catalogue. Do it now. 


Authorized service station for the chee 
DEALERS: WRITE FOR SPECIAL DISCOUNTS 


Shielded Tunen a Transformer, 


SICKLES 


Diamond-Weave Coils 


The new Sickles Shielded Tuned 
Radio Transformer prevents 
both outside and local interfer- 
ence. It is remarkably com- 
pact, sharp-tuning, sturdy. 


Sickles Diamond-Weave Coils © 
have established an enviable 
reputation for low distributed 
capacity, low dielectric losses, 
and large range of frequency 
with small variable capacity. 


The ideal coil for the Na-Ald Local- 
ized Control Tuning Unit and the 
Na-Ald Truphonic Assembly. 


There are Sickles Diamond-Weave 
Coils for all leading circuits. 


THE F. W. SICKLES Co. 
134 UNION STREET 
SPRINGFIELD :: MASS, 
No. Coil Prices 

30 Shielded Tmo .00 each 


Every Radio Need 


Write for data sheet of the 
Complete CeCo Line 


c. E. M F G. C O. e9 I n C. ° 18A Foes Crane 8.00 = 
25 Aristocrat Circuit f '8.00 set 


_Providence,-R. I. 


- You can’t go wrong when you use Polymet High 


Voltage Condensers in sets or power units. Built to 
withstand 1,000 volts permanently, and neivicually 
tested for this rating, their obvious superiority, 

in workmanship an performance, definitely establishes 
‘Polymet’s leadership as condenser manufacturers. 


Polymet condensers incorporate finest insulating 
paper, best foil and specially prepared impregnating 
compounds. An exclusive, new and improved process 
renders them non-inductive, with high dielectric re- 
sistance for long life. Obtainable as individual units 
or in blocks; in cans or unmounted; with fixed or 
flexible leads. 


Capacities .1 to 5. Mfd. . GOC to $4.50 


POLYMET 


HLOCK CONDENSER 


Raytheon 
Circuit CAP-14. MFO 


esis F: m Mary uz 
Bl as = me oe = 
ocks TERR Sos 


Tested by the Raytheon Laboratories, they have _ 


passed with highest honors and been given an envi- 
able rating. 


F1001 .1-C-. 1 Mfd. o ° $2.00 
F1000 14Mfd..... 9.50 


Polymet Products are used by over 125 high grade 
receiver and power unit manufacturers. ere’s a 
reason—Polymet Products have passed their exhaus- 
tive tests! Follow the manufacturers—specify Polymet 
Products—at all good dealers everywhere, 


Illustrated descriptions sent FREE on request. 


Polymet Manufacturing Corporation 
599-C Broadway - New York City 


“‘World’s Largest Manufacturers of Radio Essentials’? 


POLYMET 


ER I EES 
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COCK ADAYA 
LC-27 PANELS 


= As used by Mr. Cockaday. 
in his original Laboratory Model 


® 
STATION SELECTOR 


Genac CKADAY 
LC-27 
Broaoeast Rect VER 

ota 


RESONANCE 


© LOUD SPEAKER 
®© e 


OLVELOPED AY 
POPULAR RADIO MAGAZINE 


Mounting Is All YOU Need to Do 
We cut, drill and engrave the LC-27 Panel, especially for use 
in the Covkaday Receiver. This genuine bakelite panel and its 
exquisite decorations are guaranteed to be impervious to mois- 
ture. The LC-27 Panel will -not warp or otherwise lose its 
shape, no matter how. long it remains in service, while © $Qo0 
the lustre of its finish lasts indefinitely. api 
$ 750 


Also the Improved BROWNING- -DRAKE Panels 
CORTLANDT PANEL ENGRAVING CO. 


in stock, ready for Use. 
79 Cortlandt Street -New York City 


Console Cabinets 
without sets 


SS eo 
+ : 


——— ee 
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-RADIO FANS-| 


If you are interested in se- 
curing the very best prices 
on all the new, improved OCK- 
DOWN KITS for the following re- 
ceivers— 


LC-27 
New and improved 
BROWNING-DRAKE 5 Tube ` 
DAVEN BASS NOTE 5 Tube 
S-M SHIELDED. “6” 
LC SENIOR POWER PACK 
KARAS EQUIMATIC 


New Improved 


HAMMARLUND-ROBERTS Hi-Q 
SAMSON T-C 5 Tube 
REMLER INFRADYNE 10 Tube 
RAYTHEON B SUPPLY; AMER- 
TRAN ds PACK 
all the latest types of A and B elim- 
inators and loud speakers— 
Write to us 
before you buy! 


These beautiful Console Cabinets have Genuine 

Walnut 5 ply selected stock for tops, sides as well 

as upper and lower front doors. e legs and minor 
arts are selected gum. All finished with genuine 
acquer, hand rubbed, furniture finish. 

These cabinets are designed to accommodate a 

radio set, charger, batteries and accessories. 


Cabinet can be had with or without grill or horn. 
No. 120 cabinets without grill or horn com mpart- 
ment will take a set with panel up to 7X28"-10" 
deep. Our price $31.50.- No. 125 cabinet with 
gri improved natural tone horn of very good qual- 
ity will take receiving set with panel up to 7x2t”. 


Remember All our knockdown kits Our price........ ccc cec ce ceeeceaee rues $34.50 
ee reise to- consist of all parts Transportation charges extra. 
by original designers. Specify size panel of your set. 


Me i furnish Utah or Burns Units at additional | 
cos 


Send for catalog showing regular cabinets, Hi- Bo 
- Consoles, Radio Tables and Radio Benches. ? 


J and M Radio Co. 
88 Walker St. 
New York City 


448-27th Street Bo ono Milwaukee, Wis. 


UTILITY RADIO CABINET COMPANY | 


All spas advertised in this.magazine has been festa and approved by PopuLtak RADIO LABORATORY 


The Effect of Temperature 
on Signal Strength 
(Continued from page 768) 

greater insulating power than warm 
air, a difference which is reinforced by 
the greater dryness of the cold air. It is 


possible, also, that the ions of the cold 
air are enough sparser than in the warm 


‘air to produce a difference in the loss 
suffered by radio waves in traversing it. 


These ions in the air are believed to 
be swung back and forth, you remem- 
ber, by every radio wave which passes 
through the atmosphere. High up in 
the -air, in the region of the famous 
Heaviside Layer, the ions are so far 
apart that most radio waves cannot 
swing them widely enough for neigh- 
boring ions to collide with each other. 
Near the surface of the ground, where 
the air atoms are very close together, 
the few of them that are ionized are 
much more likely to knock against each 
other, when the waves swing them. A 
considerable loss of energy from radio 
waves is believed to be due to this col- 
lision of the swinging ions. This is why 
so much energy is lost by a departing ` 
radio wave just after it leaves the an- 
tenna, before it can traverse the lower 
part of the air and reach the Heaviside 
region along which it usually travels 
with very little loss. © 

It is conceivable that the tendency of 
dry, cold air to contain fewer ions than 
moist warm air may make it a better 
transmitting medium for radio, so that 
less loss is experienced on dry, cold 
days. But this is not certain, for the 
ionization of the air is not dependent 
on temperature alone nor can we be 
absolutely sure that the loss of energy 
due to ionic collisions in the lower air 
is the chief loss which radio waves suf-. - 
fer, even over the comparatively short 
distances which Dr. Austin’s tests refer 
to. . 

Another group of possible causes con- 
cerns the upper levels of the air. Ordi- 
narily the circulation of the atmosphere, 
with all of its winds and storms and 
cold waves and other changes of tem- 
perature, is confined to the lower fifteen — 
or twenty miles. .Above.this turbulent 
zone, sounding balloons have shown the 
existence of a relatively quiet layer of 
air which meteorologists call the “‘strato- 
sphere.” The air in this stratosphere 
is very thin and light, being so high 
above the earth. It has a temperature 
nearly constant at about seventy de- 
grees below zero, Fahrenheit. It 
lies, however, well below, in level, those 
uppermost levels of all, which are sup- 
posed to be highly electrified, to carry 
the radio waves and to constitute the 
Heaviside Layer. 

We do not know exactly how far such 
disturbances as cold waves extend up- 
ward into these stata of the atmosphere. 
One theory of the ‘winter: storms so 
common in North America and ‘in 


þh Hurope considers them due to-masses of 


cold air ir which slide down from the polar 
regions and mix slowly but violently 
with the warmer air of the temperate 
regions and of the semi-tropics. If this 
is a true picture of a cold wave, that 
wave probably extends well up toward 
the lower surface of the supposedly un- 
disturbed stratosphere. It may even 
force this lower surface into an upward 
bulge or. draw it down into a valley. 
Whether such storms in the lower air 
can ever reach high enough to affect the 
Heaviside region, even ever so slightly, 
we do not know. It would be rash to 
state that this effect is by any means 
an impossibility. 

“The truth is, it will be apparent, that 
we know too little, as yet, about thie 
real nature of the upper levels of our 
atmosphere to be able to say miléh 
about what does happen in them or 
about the effects which such things as 
cold waves and hot spells have on these. 
upper levels. Exploration of the upper 
air, above ten miles or so from the 


- earth, is difficult and slow. If the tem- 


perature effects which Dr. Austin finds, 
originate, as is quite possible, within 
these ‘higher stories of our earth’s 
attic, it. may be some time before we 
are able to miter pret them fully or with 
assurance. . 

Indeed, it is more than possible that 
we shall learn new facts about the up- 
per air from our radio studies, rather 
than interpreting radio studies by aid of 


our knowledge of the upper air. ‘Sound- 


ing balloons will rise only. some twenty 
or twenty-five miles. Radio waves go 
much higher; at least as high as the 
Heaviside region, a level hopelessly 
inaccessible to man or to balloons, -al- 
though possibly reachable by Professor 
Goddard’s suggested explosive rocket. 
Radio investigations like that of Dr. 
Austin on temperature effects, are likely 
to tell us more of the nature of the upper 
air and of the effects of surface weather 
on it than any other scientific pro- 
cedure that has been advanced and 


| carried out. 


Meanwhile r the practical conclusion 
is that the air temperature has a dis- 
tinct relation to the signal strength with 
which radio is transmitted over distances 
in the neighborhood of 150 miles. Much 
has been done already in correlating 
radio reception with the weather, as 
several recent articles in POPULAR 
Rapio have described. The tempera- 
ture relation discovered by Dr. Austin 


= ig another fact useful in the same con- 


nection. 

` Jt will not be long, one may imagine, 
until the prediction of radio conditions 
for a few hours or days in advance will 
be just as possible as it is now to pre- 
dict rain or hurricanes or other outstand- 
ing features of. the weather. The pos- 
sibility of such forecasts of radio con- 
ditions throughout the world would be 
a ‘great boon to the listening radio 
public as well as to the commercial 
companies that handle traffic. 


-All apparatus advertised in this magazine -has been: tested and bbrovëd by POPULAR RADIO LABORATORY 
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* CHARGE | 


Complete 
R with tube 


Last darter—eight m minutes to play—score tied— ` 

your favorite has the ball on opponent’s twenty 
yard line—first down—ten yards to go—looks like 

a touchdown 

Broadcasting coming in fine—play by play—and 

then,—it: fades away. Tubes are not lit—A” 

Battery is out—run down. 


n This cannot happen to those who use e the 


ESH 
FRESHMAN 


‘CHARGER 


This device keeps the “A” Bat- 
tery fully charged at all times 


An absolute necessity—fool proof and dependable 
in every respect. Equipped with a Tungar Rectify- 
ing Tube which supplies a steady charging current - 
to the “A” Battery when the set is not in use. 

` When the radio is in operation the charger is dis- 

' connected by means of an automatic relay. 


No Liouws Usep—**B”’ ELIMINATOR CONNECTION 


Sold by Authorized Freshman Dealers Only 


Write for our new 48-page book illustrating and describing the 
entire line of Freshman Masterpiece’ Receivers and other apparatus 


CHAS. FRESHMAN: CO., Inc. 
Freshman Bldg., N NEW YORK—2626 W (Washington Bldg’, CHICAGO 
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= STOP! 


= Don’t Work | | 
= Without Pay 1 
g SAVE 100% OF YOUR g 
mg TIME AND WORRY m 


Ml Buy any of the RECEIVERS listed Hl 
below : 100% READY-TO-WIRE at Ji 
the VERY BEST MARKET J 
PRICES. : 


-PAY NO MORE 
OUR SERVICE IS FREE 
You pay no more to us for our 
100% READY-TO-WIRE RECEIV- E 
ER than you would pay to others for 
the KNOCKDOWN kit of PARTS. = 


I FREE ! a 


@ Our PROPOSITION to the Con- gy 
gy sumers, known as the GUARAN- E 
TEED - MONEY - SAVER will be 
E mailed FREE upon request. = 
= —IF— a 
@ YOU are interested to SAVE TIME E 
g and WORRY on any of the latest | 
advertised POPULAR RADIO or 
© other well known RECEIVERS, and W 
Hi POWER-PACKS as listed below, I 


@ WRITE for our PROPOSITION Ji 
Dee which GUARANTEES you the g 
UTMOST SAVINGS 


E An entirely new idea makes it possi- E 
ble for anyone to build the most 
Ø complicated receiver with factory 
E peonon in less than half the time. g 
tandard Receivers, Cone type Loud- 
W speakers, A and B-Battery Eliminat- i 
ors, also Knockdown Receivers and 
g Power-Packs at lowest in the country N 
prices. 


m Our 100% Ready-to- = 
E Wire Receivers and E 
Power Packs 


L-C-27-Cockaday 

Samson T-C- De-Lux 
Improved Browning-Drake 
Karas Equomatic 

New Henry Lyford 
Hammarlund-Roberts Hi-Q 
DAVEN BASS NOTE 

Remler Infradyne . 

Silver Marshall Shielded Six 
Diamond of the Air 
L-C-Senior Power Pack 
L-C-Intermediate Power Pack 
General-Radio Power Pack 
Raytheon B-Supply Power Pack 


? REMEMBER ! 
That all Standard Receivers we - 
sell are GUARANTEED to be 
GENUINE'and as REPRESENTED, W 
Mi we also guarantee OUR 100% E 
ic READY-TO-WIRE RECEIVERS to 
be composed of the exact same 
H parts as used in the laboratory 
E model used by Mr. Cockaday and JJ 
B other designers. z 
E —WRITE TODAY— = 
g You will only have yourself to blame, 
If you don’t write us at once your E 
name. 


E CO-OPERATIVE -ASS’N & 


E Direct Buyers for the Consumer W © 
BER RRR RRR 


263-67 East. 24th Street 
fea - Paterson, N. J. z 
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All apparatus advertised in this mag 


Consumers Service Co." 


azine has been tested. und appr 
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RADIO PROGRAMS PRINTED FOR THE BLIND 
The Braille system of printing in raised letters that may be read by 


touch is employed by the State Institution for the Blind in Berlin, for 
enabling the sightless to follow the broadcast features. 
is mailing the programs to those similarly afflicted. 


This blind girl “+: 


we. - 
a. 


BROADCAST LISTENER 


Comments on the radio programs, methods and technique 
—from the point of view of the average fan 


By RAYMOND FRANCIS YATES 


When the Broadcast Studio’ 


Is Not Needed 


Every careful. listener can distin- 
guish the difference between music 
broadcast from a studio and music 
broadcast from..a place outside the 
studio. 
`` There is to the latter an unmistak- 
able “hollowness” and reverberation. 

To overcome this, acoustic engineers 
have gone to great effort in building 
studios with cork-covered walls, heavy 
carpeted floors and sumptuous draper- 
ies. These devices are used to kill the 
reflection of sound which, the wiseacres 
claim, is a destructive factor in repro- 


duction; it is claimed further that per- | 


fection of tone and “naturalness” is pos- 
sible only’ from a studio built on the 
principle of a padded cell. 

That an engineer should claim that 
perfect pick-up comes only from a place 
of this sort is strictly an engineer’s busi- 
ness and that we should differ with him, 
even though it may betray gross ignor- 


ance on our part, is strictly our own ` 


business. Be that as it may, that’s ex- 
actly what we are going to do. This 
hollowness and reverberation, this dia- 
bolical “sound reflection” if you will, 
adds a touch of realism which to us is 
necessary to create a perfect illusion. 
‘It may -be bad- engineering; it may be 
‘bad acoustics. But we like it. It’s 
natural. It’s real: 

In listening tò the Capitol Grand 


- Symphony Orchestra, there is conveyed 


to us with the music a sense of immen- ` 


sity, and grandeur; we can all but feel 
our presence in a great theatre. There 
is an unescapable realism to it. It 
sounds as though the music were being 
played in a big, spacious auditorium. 
Surely, we would not care to experience 
the illusion that this grand orchestra was 
playing right in our own 12 by 24 living 
room; that would be a destructive sen- 
sation. We want to be transmitted te 
the scene and not to have the scene 
brought to us. And that is just whata 
prepared studio does not do with the 
larger orchestras. The music sounds 
“cramped;” there is a ‘‘deadness” to it 
that creates an impression of detach- 
ment; it may be too perfect to sound 
true. 

In the case of trios and instrumental 
solos, perhaps this “studio effect” B 
desirable, but we are doubtful. We 
would much rather listen to the dinner 
music of WIEAI* transmitted from the 
dining room of the Waldorf-Astoria 
than to an ensemble from a padded cell. 
In the latter case, the illusion of “space,” 
of being present in a huge dining room, 
is evidence and that to us is realism. 

Even in this prejudiced frame of 
mind, we can more than dimly appre- 
clate the technical difficulties involved 
in transmitting from small studios. To 
turn an orchestra loose in a small, un- 
prepared room would be nothing short 
of a musical tragedy. That is patent. 

The solution to the whole problem 
seems to lie in using. enormous studies 
with carefully regulated acoustical — 
properties) | (In: such a place, a good © 
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LC-27 KITS 
SEND YOUR ORDER IN TODAY! 


` Parts exactly as used by author in the LC-27 
Broadcast Receiver 


j—Hammarlund mid-line dual condenser, 


000275 mfd.................0.8-. $7.50 
1—Hammarian d mid-line single conden: 


‘000275 mfd.. ° 4.65 
1—Precision Duo-Octaform coll set, one 
i aaoo coupler and two” interstage l 


(PFSR RRR RRRRRERETERERECEERERERE, 


1—Dubilier No. 907 Alter condenser, .1 


weeeeene voo aveneeerseesreevraneenon 


Manto small controls for Loi: 
1—Catter battery switch............... 
` 1—Samson radio-frequency choke coll No. 


eeseeoeanvse ano enero aneeseeeenneeoeovne 


diyo Seg ieee 9.00 
1—pubiterNs. 902 filter PARE Amid 5.50 
The most comprehen- 

| 


sive line of radio re- 
producers in the world 


1—Durham vaiston, f i aiegobis ae me nth 7188 
1 Lynch d id leak mo unting........... _ 85 
1—Caster resistance, 0-10.000 ohms. .... 

12-Eby binding posts ie ata aa e a a dt ts 


5 Ten 
ON AMPLION 


"80 . 

5— Benjamin UX sookete. .........171 3:75 CONE | Pp ee 
| || Mechantcal Kit consisting of aluminum Basie e | RS TSEN 
shields, binding Dost Sirip, decorated 

_ Danel and Tait brackets...........-. 12.50 


Complete.. 


COMPLETE PARTS FOR $ 4 7” 
LC INTERMEDIATE POWER PACK 


Send Money order for immediate delivery 


Amplion reproduces the 
entire musical scale 
with absolute fidelity 


—no matter what set you have, you 
need an Amplion to bring out its best 


l 110 West 42nd Street, New York 
=m=Downtown Store :: 79 Cortlandt Stree 


: SHE Amplion Patrician assembles a 48" dr | 
: z -column with the matchless Amplion repro- 
, 222V. $2.6 5 3 -ducing unit in a richly- carved mahogany. ` 
Ta = cabinet, 18" x 12"x 9". The Patrician is. non- 


<. directional and is notable for the pleasant, 
-` soft mellowness of its tone. 


sR 


The Amplion Cone is totally different in principle from - 
any cone type of reproducer. Its especial superiority liesin * 
its clear, clean-cut reproduction of speech. 


The Amplion Dragon is used as a standard of compari- 
son in radio experimental Jaboratories all over the world. 


G= AF ZS 
CZ me] > I <I 


To any radio enthusiast no gift could be more acceptable 
than an Amplion. Prices range from $12 to $45. | 


“HAWLEY” NEW TYP E ve a Ask your dealer for a demonstration or write 


45 volts $5.25, 90 volts $10.00, 11234 volts _ +- -` to us for interesting Amplion Booklet. 


$12.50, 188 volts $14.75, 1571 volts $16.80, E 
6 ‘ neluades chem) orn- j : . ; 

to purhas extra, Special sizes to `| ..., THE AMPLION CORPORATION OF AMERICA: 
includine 32 volt systems. Any special de- | 
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4 
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: tector voltage easily had. Operates any 1 to | . Suite X, 280 Madison Avenue, New York City 
' 10 tube set. Tested and approved by leading ' ents è : F 
authorities, such as Popular Radio Labora- From 1887...... A path of brilliant achievement ......to 192? 


ee etc. Over 4 years sold on a non-red- 
pe 30 day trial offer with complete refund 

ip Ne thoroughly satisfied. Further guar- 
2 years. Knock-down kits at still 


Reg ee yp Lee 


grater, savings. Complete ‘ ‘Hawley” | “BR” 


charger $2.75. Order direct—same | 
i day shipments. shipped C.0.D.—simply pay ” 
y expressman cost on delivery or write for my 
} free literature, testimonials, etc. | SRG CA 
iB. HAWLEY SMITH] c vy ~ AME AMPLION | ON | | 
#315 Washington Ave., Danbury, Conn. $ 
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1 NATRON 


Ba ll! 
200A pW 
POWER 
LY n A n 

D Ei ES | OR 
OWER—and more of it 
£ —that’s the biggest thing 
in the tube field today! Son- 
atron’s famous power tubes 
are giving new life to thou- 
sands of sets—-and new en- 
joyment to thousands of set 
owners. ‘The very next thing 
you should do is to buy this 

remarkable power detector 

—and hear the amazing ` 
improvement in reception 

which it brings! It’s one of.a _ 
family of 25 distinct types— 
the world’s largest tube line! 


SONATRON-ize your set! 


Sonatron Amplifier 
with 3 Red, White and Blue 
Matched Power Tubes 


Adds three stages of amplification 
to any set, even a crystal. One con- 
nection, made in a moment, and you 
have this source of amazing power 
and tone. Adds beauty to your set, 
and makes your batteries last longer. 
_ For dry-cell or, storage battery sets, 
. $20 complete. At your dealer’s. 


GONATRON TUBE CO. Chicago, New York, Newark, N. J. Detrelt 


Nationally 
Advertised 


Trado Marz 
Manufacturers of ii WORLD'S LARGEST: TUBE LINE 
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| in studios for the first time.’ 


“will occur. 


` stations. 


a E a E SST TSHR 


i| There’s 
| Henry,” “Uncle Gee-Bee,” (a dear old 


background that would give her voice 


every opportunity to reach its fullest. 


beauty. It is true that the better artists 
feel annoyingly strange ‘when singing 
They miss 
that sensation experienced in large 
auditoriums. 

' Some day, perhaps our larger broad- 
casters will be able to afford great aud- 
itoriums from which to broadcast.. To 
our-way of thinking, it will be a great 
day for radio when they are. 


What “Chain Broadgasting” 
- Promises:to the Fan - 

THE haywire broadcasters, it seems, 
are rapidly coming to the ends of their 
ropes, which means ‘that within the next 
year broadcasting will shake off.a num- 
ber of its grotesque performers and 
settle down into a respectable source of 
entertainment. 

The work of consolidating some of the 


‘better studios has begun; perhaps before 


this comment has appeared in print, the 
WJZ-WEAF chains will have been 
brought together into one great system. 


| And this is but one of, the changes that 
WPG, WIP and WGBS 


are to be incorporated into a chain, and 
plans, to say nothing of wires, are being 
laid to bring together other good micro- 


phones. 


The passing of the smaller trans- 


-mitting stations will be accomplished 
painlessly and quietly, for: the public 


will naturally forsake them for the co- 
operative programs offered by the chain 
It will not only be a matter 
of the survival of ‘the fittest but the 
passing of a strictly detrimental: factor. 


‘! The smaller studios cannot, or at-least 


they have not, been able to attract the 
better ‘performers nor can they afford 
real artists the type of transmission that 


they are justified in demanding. Their. 
| presence on the air has done nothing but 


increase interference and lower the gen- 


eral standard of broadcasting. 


Chains of capable stations, on the 


other hand, hold out great promise for 


higher quality in programs. It is reason- 
able to assume that three to twenty 
stations in a chain can afford, by pool- 
ing their resources, both technical and 
financial, to hire better artists and by 
SO doing to avoid much of the banal 
stuff that now finds its way to the air. 
It seems that the day of the ham radio 
performer is coming to an end. 


Have You a Pet Radio 
“Uncle?” 


Ir you are much of a listener you've 
probably heard one of the many 
“Uncles” on the air. 

If you haven’t, we don’t know how 
you have managed to escape them. 
‘Wnele Robert,” “Uncle 


ne Airgaps for the new four tube 
<3 
refinements brought forward by the 


oe of development work by Mr. Keith 


All. apparatus advertised in » ihis magazine has been.. tested. and, iran by POPULAR Ranra LABORATORY 
| soprano could sing with an acoustical ! : 


NEW U.X. UNIVERSAL 
= FITS ALL TUBES 


Because 

They introduce a minimum of grid- 
plate capacity and aid in preventing 
objectionable feedback is the reason Mr. 
John B. Brennan, Tech. Ed. Radio 
Broadcast gives (in November issue) for 


. Lab. Circuit which contains many 
manufacturers of the 1927 season and 
enney director of Broadcast Laboratory. 
At all dealers or direct 60c. 


AIRGAP PRODUCTS CO., Mfr. 
11 Campbell St., - Newark, N. J. 


SEE THAT chs 


Electrically and 
Mechanically Perfect 


Sheet Copper 
for. 
Shielding 


Shielding 


Prevents aerial radia- 
tion and feedback. 


Insulates against in- 


terference from adjoin- 
ing circuits. 


Improves efficiency, 
selectivity and tone 


quality.. 
USE SHEET COPPER 


because it combines low 
resistance with easy work- 
ing qualities. 

COPPER fî BRASS 


RESEARCH ASSOCIATION © 
25 Broadway — New York 


soul). “Uncle. Walt” and many, many 
Uncle Whosits. These men are much 
given to the use of the word “kiddie” and 
when the announcers say that the next 
fifteen minutes aré’to be devoted to the 
kiddies with dear éid Uncle Jack at the 
microphone, you aré;supposed to capitu- 
late to the spirit of the occasion and 
adjust yourself to Mother Goose and 
the “Story of the Grey Horsey.” That 
puts you down as. a big-hearted Gus 
making sacrifices in the interests of the 
kiddies. (Note the human appeal in 
that word?) 

Just the other day,‘at the POPULAR 
Rapio Laboratory, we tuned in on 
Uncle Robert (WHN). Uncle Bob, 
“as his little wards fondly call him,” 
is one of the greatest kiddie-kar 
papas in radiodom. Uncle Robert 
always comes to the studio with:a corps 
of his “little charges” who sing and 


recite for you—providing you are willing. 


Personally we were not willing. Far 
from it. No sooner had Uncle Robert’s 
‘little charges” broken into (and 


‘broken into” are the right words) one. 


.of their songs than we were a little 
speck disappearing in the direction of 
the 42nd Street Ferry. 

Really, there is only one intelligently 
managed kiddie broadcast that we know 
of and that is the Sunday morning period 
put on by WJZ. That station, contrary 
to the accepted laws: of broadcast- 
ing, does not employ an Uncle. Its 
announcers simply read from the funny 


papers and broadcast music that might: 


appeal to the juvenile imagination. 
WJZ has exploded the Uncle theory 
and still it manages to attract the atten- 
tion of thousands of youngsters. 


A Rare Treat of Old-time 
Minstrelsy 


Ir you want to spend a pleasant Sun- 
day evening some'time, get the old 
jimmy pipe out and tune in to one of the 
minstrels broadcast by: WGBS. After 
listening to several of them, this de- 
partment is willing to testify before a 
Congressional Committee to the effect 
that WGBS is putting on a series of 
minstrel shows worth anybody’s cigar 
store coupons. 

If you have been in the habit of listen- 
ening to some of the minstrels broadcast 
from here and there and from time to 
time, you will probably. accuse us of 
being goofy after making such a state- 
ment. Be that as it may, WGBS is 

.releasing every other Sunday a line of 
“nigger talk” that is about as funny as 
anything that we have ever heard broad- 

cast—with the possible exception of 
Mr. MacNamee’s rollicking reflections 
on the Dempsey-Tunney fight. 


Bur how do the scientists hope to 
conquer static when after all these years 


they can’t make a fussy steam radiator | 


shut up? oe 
Been —Macon Telegraph 
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Build This Set— SMe 


the Standard of Merit! = E mo 
A 


For more than a year and a half the 
Diamond of the Air has been a favorite 
with fans. It works on loop or indoor 

Licensed under Armstrong Patent 1, 1.113, 149. 
Manufactured by Clapp-Easth 
exclusively for the Bruno Radio Ce o n 


or outdoor aerial. 

Complete Kit of Parts, with 
Blue Print, Ready to Wire, as 
Specified by Herman Bernard 


$37. 90 


Simplicity, Efficiency and Reacts 
The Bruno Unitune 


The name Unitune stands for something new and beauti- 
ful in radio—two drums that actuate two Bruno bakelite 
shaft straight line frequency condensers, the circuit 
being completely assembled and mounted on a frame. A 
bronze panel plate goes with the unit, used for all the NNNNANI AD 
popular circuits. vii \ NN NANAS 


rere T AT Te 
mt Kew A Tar rove is ik 
Darton af thie. AVE iv ibe 


LS N 


NN 


UN dig 
i sin hit 
ui 


a 
) L 
š iN ` 


r> 
“3 
4 ‘ 
i \ 
à ` \ 
‘\ 
\ 
+ ree Ft sS T.i 
| | BAS IITR 
; 
Oe Xi 
Pent ae 
ii} 
` i 


UNITUNE Model 2C 
This basic instrument consists of two bakelite sbaft 
Bruno straignt line frequency condensers (.0005 mfd. 
unless otherwise specified), mounted on an aluminum 
frame; a bronze panel plate and two drums, with 


- “BRUNO 99°'’—3-cire 
cuit Tuner, wound on 
Quartzite glass and 


scale. The condensers are insulated from each ‘other. 
$11.00 . Specified in the Dia- 
‘mond of the Air. 


UNITUNE Model CC 
Consists of one .0005 mfd. bakelite shaft, straight 
line frequency condenser and a three circuit tuner 


`~ Covers Broadcast band 
. and brings efficiency 


on one frame, with regular Bruno drum control. -~ to. -any circuit. ` It 
ar E T E Geile noe eedoeas aeons $12.00 Pauna with single 
UNITUNE Model RF VESERA $5.50 


Consists of the basic condenser frame, Model 2C, 
and two Bruno LOW LOSS RF transformers. This 
combination provides two radio frequency stages 
and covers a wavelength of 200 to 550 meters. Price, 
completely assembled... ........0cccccenccees $17.00 


“BRUNO 99°"—Matched R. F. Coil for the 99 
Tuner. Used in the Diamond of the Air and will 
improve any good circuit. All bolts and screws 


UNITUNE Model CF furnished EP E EEA S T $3. 00 
Consists of 2C unit with one fixed RF coupler and 
special three winding coil, with fixed primary and BRACKETS—Well made of die-cast aluminum. 
tickler, for use in capacity feedback regenerative Substantial supports. 
circuits. Price. ee a eeeee M RIK ee ee $19 00 :? - . an ons e ed 
This model is similar to Model RF e FR that the 7 i] ps THE. AIR and the 

right hand condenser holds a_stand BRUNO fd BERNARD. 

THREE-CIRCUIT TUNER. It is aie noses pa f Í Adjustable Brackets, pair.....$1.25 
variety of circuits. Price, comple = a. is ONG i Straight Brackets, pair .... +00 

UNITUNE Model BD < “SO 


Consists of two condensers and two ially wound 
coils "designed, for usé only in the B ROWNING 
DRAKE circuit. Price..........ssoccceseoo 


SEND IN FOR BOOKLET 


B. C. L. RADIO SERVICE co., Inc. 


New York City 


Dept. P ::. 221 Fulton Street + 
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of the leading 


“B” Eliminator 


5 g: manufacturers 


(RAYTHEON, of course, included) 


*and the roll is growing! 


USE OR RECOMMEND 


the greatest variable resistor! 
cLAROSTAT 


(emote covers 
every resistor need. 
It is designed for the 
precision control of 
modulation, regener- 
ation, oscillation, grid 
action, plate voltage 
and general laboratory 
practice. 


“THE GATEWAY 
TO BETTER RADIO” 


a 32-page book which 
gives accurate instruc- 
tions for the use of 
CLAROSTAT in every 
conceivable type of cir- 
cuit is now available. 
It.covers all the popular 
types of receivers, B 
eliminators and power 
amplifiers. May we 
send you a copy? Price 
25c. 


AMERICA MECHANICAL 
L A-B- ATORIES, INC. 


Dept. P.R. 
285-287North6thSt. -| fole 
Brooklyn, N. Y. mount 


eLAROSTAT 


(J 


BROADCASTS 
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CONDUCTED BY CHARLES L. REESE, JR. 


Will Radio Compete with the 


Newspapers? 

WHETHER the citizen of the future 
is to have his news served to him ma 
radio or must seek it out in the papers 
is one of the problems that is beginning 


=- to loom as broadcasting threatens to 


become a- serious rival of the daily press. 
Even now almost all important sporting 


events are reported for the radio audi- . 


ence. The solution will probably be a 
compromise, in which radio will handle 


the “spot” news, the reports of sport 


events and all news in which speed of 
communication is an essential, leaving 
to the papers the more detailed and 
leisurely report of events and editorial 


comment. 
* * 


Radio Beacons for Airplanes 


Tue first radio beacon of the new type — 


which will guide commercial airplanes 
in their cross-country flights has just 
been completed at College Park, Md. 
A tower, seventy feet high, rises from a 
frame building in which is housed the 


radio apparatus; this tower supports a : 


triangular loop antenna which will emit 
double-beam waves. <Plans call for a 
chain of these beacon stations, across 
the continent, spaced 200 miles apart. 


* * 


To Protect Airplane 

_ Passengers by Radio 
PASSENGERS ‘on ‘French commercial 
planes will be- given all the protection 
that radio affords. According to a 
recent decree of the French Govern- 
ment, every commercial plane that car- 
ries ten passengers and that makes non- 
stop flights of more than 160 kilometers 
must carry radio equipment and a 


‘skilled operator. 
* 


- Local Taxes on Radio Sets 


BROADCASTERS may soon be in for a 
shearing if politicians through the coun- 


town in Kentucky, which has recently 


passed an ordinance whereby any com- . 
mercial or amateur broadcaster residing | - 


there must. pay an annual license fee of 


eae The tremendous development of | 


Ce oe ere se — Ý -~ oe. ..-~ 


broadcasting in this country has been 
largely due to the absence of tax re- 
strictions of this kind upon either trans- 
mitting or receiving sets; and although 
it is too much to hope that other state 
and city.-governments will entirely ignore 
this golden opportunity for taxation in 
an entirely new field they should be 
made to realize the hampering influence 
of such restrictions. . : 
x x 
New Laws to. Restrict Radio 
Advertising 

Waen. the radio bills that Congress is 
expected to act upon this fall eventually 
become law it is almost certain that 
they will contain two provisions that 
have been fairly well agreed upon; that 
all advertising matter that is paid for 
directly or indirectly, must be an- 
nounced frankly as furnished by these 
advertisers;and that there shall be no dis- 
crimination as to charges, terms or serv- 


ice to advertisers. 


The First Golf Chan sionshin 
to be Broadcast 


` \ 
Wuart is said to be the first broadcast 
“side-line” report of golf championship 


play was the transmission of matches 


in this year’s national amateur golf 
championship at Baltrusol by. WOR. 


Ten miles of telephone wire formed a 
network over the entire course so that 


the announcer was able to broadcast 
each play as it was made by plugging in 
at points along the fairway. 


A Portable. Receiver as an 
Ear-Trumpet — | 


A RADIO receiver is a useful accessory 


at ‘a heavyweight championship fight, 
“according to Jack Poppele, a radio en- 
_gineer, who arrived at the Sesquicenten- ` 
nial stadium for the Dempsey-Tunney 
‘fight to find, like many others, that his 
‘seat was nearly three-quarters of a mile 


from the ring. Poppele, however, was 


foresighted enough to bring a portable 


radio with him, so, with a wire over his 


‘shoulder for an antenna, he listened. to 
‘the ringside broadcasting of the fight 
‘while he tried .to see what he could 
a BB the ring with a>pair of binoculars. 
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© The Abox‘Filter 


. Real “A” elimination at last. Filters current direct from 
charger to set—-employs an entirely new type condenser, 
The first device of its kind ever offered to the public. 
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Cannot run down 
or wear out 


Price 
sO: 
East of Rockies 
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© YOUR 
INDIVIDUAL 
= RADIO ~ 
PROBLEMS | 
SOLVED _ 


. Laboratory, under the personal supervision of ` 
Laurence M. Cockaday which will, without 
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an 
the very nominal rate of $1.00 tbe inquiry. 
In writing please confine your questions to 
one general subject, writing on one side of the 
_ paper only, and enclose a self-addressed and 
stam envelope. - ; . 
It is possible that your individual problem 
has been :covered in an issue of POPULAR 
RADIO, and so as an ald to you we endeavor 
to keep a supply of back numbers in stock. 
The condensed index below gives a few of the 
subjects that have appeared recently, look 
this list over and if the information you want 
is covered, we will be pleased to supply back 
numbers at 350. a copy. . 
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January, 1926 f 
Hoe. o Get the Most Out of Your LC-26 


ver. 
—Some New and Useful Facts About Colls. 
—When Your Set Won’t Work. 
—Straight-Line-Frequency Condensers. 
—What’s New in Radio Apparatus. 


February, 1926 

—How to Reduce Distortion in Amplification. 
—Some Stunt Sets. : 

% —Important-Kinks in Wiring. 

+ —~How to Cut Down Your “B” Battery Bill. 
è —Hints for Amateurs. 


*% March, 1926 
3, Why and How the Millliammeter Increases 
the Efficiency of Your Set. 
“ —What “Inductance” Really Is. 
i —List of Broadcast Stations in the U. 8.. 
% —How to Build the 8-C Receiver for Short 
nx and Long Waves. ’ 
« April, 1926 
—How to Get an O tor’s “Ticket.” 
æ What a Straight-line Frequency Condenser 
è Really Is. : l 
%¢ —How to Build a Power-pack Amplifier. 
. %- —The New "Crystal Pilot” 
% —How to Build and Operate a Low-Power 


Transmitter. 
_—The Popular Radio Medal for Conspicuous 
. Service. 


© 
a aS 
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HE Abox Filter is in no sensea for proper operation of the tubes. 
Battery. It is a filter circuit con- It is always ready for immediate use, 
sisting of a choke coil and twoofthe even after long idleness. 
new Andrews electrolytic condensers There is nothing to wear out.. 

_ which operate on a new principle and It does not deteriorate either in 
permit enormous capacity with small useʻor disuse, and will last for many 
space, cost and weight. years. l 

The Abox Filter handles as much For an explanation of this remark- 
as five amperes and renders the cur- able development write fordescription 
rent absolutely smooth and: suitable of its construction and use. 


THE ABOX COMPANY ~- 215 N. Michigan Ave. - CHICAGO 


“vale GROUND HOG 
gee, INCREASES oistance .y/ 
on your RADIO, 


We 
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on May, 1926 

'% —How to Draw Up Your Own “Tuning 
| 4 Graphs.” 

|% —How to Build the Improved Raytheon 
' fe Power-pack 
| 
j 


$% —~How to Build an Antenna Mast for $15.00. 
> —Fifteen Ways to Reduce Static. 
—Do Your Colls Broadcast? 


g June, 1926 

œ —How to Build the New Home Receiver. 
*% —How to Put Up a Good Outdoor Antenna. 
% —How to Get the Most Out of Your Ready- 


°, made Receiver. i e a 
|‘ = —audio-frequency Amplification. How to Get Marvelous newly invented ground gives 100% 
$ it Without Distortion. improved reception. Increases power an 
.% —Four New Combinations of Units for Assem- | tance, users say. Thousands getting results 
my bling the Raytheon Power-0"ck. like D. S. Friedman, Radio Engineer of Bur- 


lington, Iowa, who writes, ‘‘Am very mucb 
pleased with way your-Ground Hog operates. 
Am now able to tune in any good stations 
with little trouble from. static.” Everyone 


% July. 1926 

1% How to Get the Best Reception in Summe è 
,% —The Best Crystal Set for $13.00. 

,&% #—How to Build the Newest Portable “Town 


- - and Country” Recetver. : ii 
f $ —Four New Combinations of Units for Assem- pleased and delighted. Users report, ““Leaks 
ay vling the Raytheon Power-Paock. stopped,” ‘'‘Static reduced.” ‘‘end to jangling 
j% —How to Get the Most Out of Your 8-C Re- even in midsummer,’’ ‘‘Results never dreamed 


&e ceiver. 
'¢ August, 1926 
1g —A New Method of Using Harmonics for. De- 
, termining Frequencies. 
¿& ~— Popular Radio Cirouits. 
/ 3 —How to Build the Improved Browning-Drake 


rg Receiver. 

ig —How to Pick Out a Loudspeaker. 

& —How to Get the Most Out of Your "Town 
A oe and Country” Recelver. 

—Three Vacuum Tubes in One. 

sae September, 1926 

& —Foretelling Radio Reception from tho 
$ Weather Map. 

/“* —How to Build an Impedance-coupled Am- 


puaer. 

& —A ant Crystal Pilot. 

—Popular Radio Circults. 

—How to Simplify Your Sct with Automatic 


CRESS FOL OLE 
PE es fnew ie 


Erni LIRR 


a of.” Absolute satisfaction guaranteed or 
e ew 6-Tube a - money back at once. 
i Efficiency Always Insured | 
Only ground on market that has power to 


| A y A <, draw and hold moisture thus assuring maxi- 
] Lk AS mum efficiency at all times. Holds moisture 
7 indefinitely. Highly sensitive to radio 


_ TRaOL MARA ALG, - be É 
energy. Proven valuable aid to clear, power- 


ful distance reception. 


With Donle Truphonic f : SEND NO MONEY 
Audio A i i * Every radio owner needs a Yale Ground Hog. 
mplification a To introduce, we offer to those who act at 


which deliver et nany E once, regular $5.00 size for only $2.00. Send 
s pure tone In an} Ae name today and pay postman $2.00 plus 17c. 


ear o i Aa 
Q 
et ®, 


3 ; SS 
& Filament Controls volume over the entire tonal { postage on delivery, or send only $2.00 with 
| ab, pi K , . wi 
Se S inside ig pte on New Radio Recelvers. scale, and the patented Elkay order and save postage. E 

‘ge Octobar. 1926 Synauto R. F., which smooths § Highest’ Approval 

TA -How to Build the New LC-27 Receiver out the tuning over the whole © Tested and approved by 
w&. Z Popular Radio Circuits dial from 200 to 580 meters . . . Popular + Radio Laboratory 
K — Sets That Earn Incomes. E EE is a receiver that will be mod- and other high scientific radio 
t% Why sign ois Fado. * bs ern for years to come. Suthorities. You can order 
ry November, 1926 Completely shielded. Neat Uni py bo Of one ay ae 
9 e ° j - 

>% How to Bulld the LC-Senior Power-Pack. P A iae Y pe os ayer E ee eee 


ontrol—the flexibility of 3 dials at 
your finger tips. In brown antique, 
Duco-finished mahogany, $125. (Ex- 
clusive franchise to the Trade) 


4% —Wavesand Wavelengths. 
AS —~Popular Radio Circuits. 
&%  —How to Select Your Radio Parts. 


X FREE—Complete description of Ground 4 
= _— How to Patent Your Radio Inventions. 4 


Hog, proof of user satisfaction and full details 


‘Ss —How to Solder. of amazing special offer free on request 
ae | The Langbein-Kaufman Radio Co. name today. 

$ POPULAR RADIO Doe | a 

se Department 128 62 Franklin Street New Haven, Conn. ` Yale Specialty 

$ TSt New York Supply Co. 

> 627 W. 43 . New ror 131 W. Sth St4 Kañsas City, Mio, „L 
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Ere TTS inal 


Made 


Parts Plant 


Varjable condensers 
Fixed condensers 
Midget condensers 
Rheostats 
Potentiometers 
Universal sockets 
Vernier dials 
One-piece dials ' 
Filament 
switches ` 
Binding posts 
Sub-panel 
brackets 
Coil Mounting 
brackets ‘ 
Snap terminals 
and strips . 
Pilot lights 
Adjustograds 
Short wave 
plug-in coils 
Audio transformers 
Radio transformers 
Small knobs 
Lug Jacks 
Plugs ` 


Needs It 
. PILOT 
Makes It 


Millions of 
Pilot parts 
Now in use 
In America 
In Europe 

Even in 


tralia 


S Of conditions 
In every type 
Of receiver. 
Pilot ‘assures 
Set builders 
Products of 


That cost 
Less because 


Pilot 


More parts 
At dealers. 
‘everywhere 

na Manufacturer. 


PILOT ELECTRIC MFG. CO., 100 So. 3rd St., Brooklyn, N. Y. 


BRITISH ISLES, R. A. Rothermel, Ltd., London AUSTRALIA and NEW ZEALAND, United 
BRAZIL and ARGENT 


Distributors, Ltd., Si iane oy 


INE, Samuel Meyer, 


Rio Janeiro and Buenos Aires 


Morison’s Has All Parts! 
INTERMEDIATE 
POWER: PACK 


I Naald Socket, 
2 FILTREX Choke. 
6.75 


$ 13.50 
6 Eby Binding Posts... .90 
1 Acracon Condenser Block, 14 mfd..11.00 
1 Acracon Filter Condenser, -1 mfd. 
0 volts, D.C. 
1 Hardwood Baseboard, 
finish, 734” x 18” x 
‘I Hardwick, eo Leeb Resistance 


High-current variable i 
resistance, 2,000 obms tot 
1 Erra Binding led Panel, 314” 
1 Set “Popular Radio” blueprints, and ` 
construction booklet. . 1.0 


1 8 ft. twisted silk lamp cord with 
attached i pl ug .40 


Yaxley Automatic Belay Switch, No. 444, 
$5.00 extra 


Morison’s Gives You SERVICE! 
WHOLESALE :: RETAIL: 


ORISON 


Electrical Supply Co. ine. 
15-EAST- 40 STREET., 


NEW : YORK: CITY — 


WESTERLAN D 


SUPER-VERNIER 


TUNING DIAL 


Gets More Out of Your Set 


BECAUSE: 
. Sh Tuni - 
F er uning “nk to-1 gear ratio) 


to station 

Easier Tuning (stations logged on face of dia] 
—no charts -books nee 

. Simple operation. fone-knob go contro) 
. Absolute ell paolan 


moyem 
; Easy’ to ment guara (no oles v et in panel) 


ain the Westerland Su Vernier Dial 
n bit the peak of the wave avery Linge 


ng (instant jump from station — 


ERNA better reception, 1 tance, fre 
from {nterference—in snort, maximum results 


Ask your dealer or order direct 


WESTERLAND .CORP. 


; Dobbs Ferry, N. Y. 


Far away Aus- 


Under all kinds 


Perfect’ quality 


Makes and sells 


Than any other 


h (worm-gear 


-Au oe advértised-i in this ma zazine has: ‘been tested a and approved by POPULAR RADIO LABORATORY 


THOUSANDS DO {the 
PANAR, NOT YOU ? Builder 


apparently more attractive to the aver- 
„age man than free lectures given in 


ee m an ee eee eee eee ee ee ll 


- -Radio Saves $22,000 on. ; 
Lecturers’ Salaries 
EDUCATIONAL lectures by radio are 


school buildings and halls, according to 
. statistics recently compiled in New > 
York. The Board of Education there 
has announced that the attendance at 
free lectures has been reduced so much 
because of the information now avail- 
able over the radio and other sources 
that the number of lectures for the com- ` 
ing year will be drastically curtailed and 
the appropriation.for the Board of Lec- 
tures will be reduced from $38,000 to 
$16, 000. | 


* * 


Britain’s Broadcast Empire 

Two powerful new broadcasting sta- 
tions that are now planned for the two 
leading cities: of India, Calcutta and 
‘Bombay, will ‘help to make England’s 
‘rapidly. growing radio empire nearly as 
vast as her territorial possessions. Aus- 
‘tralia and South Africa have for some 
time had stations that rivaled England’s 
‘own in power and range and these two 
new broadcasters in India will complete 
the chain. The original plans for the 
stations were laid immediately after the 
successful use of broadcastng during — 
the general strike in England showed 
the tremendous value of radio as a 
means of retailing information to: the 
‘great mass of the people when all other 
means of communication fail. 

. * æ 


A Real Radio Eden — 

THE radio paradise of the world, ac- 
cording to reports from abroad, is 
Bude-in-Cornwall, a small town in 
western England where listeners-in are 
able to tune in American stations at 
almost any time and where Continental 
broadcasters are received even in the 
hot summer months with clear quality 
and loud volume. Visitors to the village 
report that, for some unexplained 
reason, signals come in better there 
than in any place they have ever been, - 
although in Bodmin, only a few miles 
away, there is an absolute dead spot, 
and the nearest broadcaster can ney 

be heard even.on a five-tube set: - 
zk * 


Sixty-five New Broadcasters 
by January. 
AMERICAN fans will have sixty-five — 
new stations to listen to before. the 
year is up as a result of the ruling of 
the Department of Justice that makes 
it nearly impossible for Secretary 
Hoover to refuse to grant-a license to 
any and all applicants. At least that 
is the estimate of the Department of 
Commerce which still has 650 applica- 
tions on its files. The deluge of new 
stations will not be heavier because few 
of the applicants will be able to get their 
apparatus ready to go on the. air. before 


jy that ‘time. 
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eza CAPACITORS ENA 
“UNIVERSAL” 
FILTER CAPACITOR BLOCK 


This new FARADON “Universal” Filter Capaci- 
tor Block, of 14.2 Mfds. in one container, is for oper- 
ation in connection with tle most generally used 
Battery Eliminator circuits... It contains important 
a not heretofore found in grouped filter con- 

ensers 


The total capacitance | is seid to fixed termi- 
nals in convenient units, permitting ready wiring as 
desired. Units to be connected i in the circuit where 
possible high -potential surges may occur are. con- 
structed to withstand a higher voltage than is usually 

. required.. Convenience, safety and continued satis- ` 
factory operation are Cen in-the FARADON - 
F Uter Block. 


BY-PASS 
CAPACITORS 


_. Models 
Capacity Operating Flash _ Model 
MFD pe Test DC | No. 
1 ‘150 500 WS3713 
1: (150 | 500 WS3714 


' 2 °°. .150 500 .' WS3715 


RELIABILITY | 
Is essential to Satisfaction in By-Pass and Filter Capacitors, 


Not until a product has successfully passed exacting final electrical and ore 
ical tests is it considered worthy of the “FARADON” trade mark and ready 
for commercial use. Dependable, efficient products are the result. 

U. S$. Army, U. S. Navy, Bureau of Standards, General Electric Co., Radio 
‘Corp. of America, Tropical Radio Telegraph Co., Westinghouse Electric & Mfg. 
Co., and Western Electric Co., are some of the large Faradon users. 

Secure the reliable Faradon Capacitors at your Dealer’ S. 


WIRELESS SPECIALTY APPARATUS COMPAN Y 


Jamaica Plain 33 Est.1907 ` 833 ‘Boston, Mass., U. S. A. 
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Build A Giant Outstanding Progam — | Build Your Own 


Features of the Month 


You can puua this SENSATION of 
the Radio Shows in one evening at 
home yourself, make it equal to a fac- 
tory-bullt speaker; and sare! 

Only with a 3 ft. speaker can you get . 
real tone quality—every note of the 
brass horns in an orchestra, the beats of the bass 
drum, the low. notes of a pipe organ and ALL the in- 
between tones to the “highest note of the violin and 
the shrill treble of the piccolo 

But you mus; choose your unit with care. It is 


Bem sore, Unit 


Designed especially to operate a 3 ft. cone and to 
work perfectly E even with power tube. Adjustable to 
the audio output of any set. Recommended by lead- 
ing radio engineers. Finest seasoned steel magnet; 
double pole vibrator: shortest, most substantial driv- 
ing rod on any cone speaker unit. A marvel of design 
and construction. 

Your dealer has or can get the PENN Unit for you. 
Insist on examin it before you accept any other. 
50. If he hasn't the PENN or will not get 
it for’ Bids we will ship you direct. prepaid, on. on receipt 


be tong 2 atieets of Al- 
bamb F NOTER, 
ra ie ecial Ambroid Cement an Rings oN 


Construction article, “How to Build a $ Ft. Cone 
Speaker for only $14.15” Rent for 100, coin or stamps. 


PENN RADIO SALES CO. 


104 Fifth Ave. Suite 2077 New York City 


Exclustoe Distributors for 
G. R. PENN MAN'F’'G. CO. 
New York City 


Choose Your Cone 


Materials Carefully 


In Building Your Own 
3 Foot Cone 


ADE especially for cone type speak- 

ers, ALHAMBRA FON-O-TEX is | 
used ‘by practically all leading cone type 
speakers manufacturers. ‘This remarkable 
material has no grain, hence no resonance 
point of its own; but resonates uniformly 
at all frequencies. 

Price 75c for a sheet 38 x 38 inches, 
large enough for a3 foot cone. Ask your © 
dealer. If he hasn’t Alhambra FON -O- 
TEX we will supply you. To the cost of 
the number of sheets you need, add $1 for 
packing and delivery charges. 


The SEYMOUR Co., Desk 101 


325 West 16th St New York City 
_ ALHAMBRA | 
FOR CONE TYP AND rnc ERS 


Equals Finest 
Speaker Made 


- 27; Walter Damrosh, 


5: Atwater Kent Hour, WEAF: 9:15 P. 


-9; The Zippers, WEAF; 10:00 P.M. 


12; Atwater Kent Hour, WEAF; 9:15 P.M. 


(Eastern Standard Timc) ` 

20; Walter Damrosh, WEAE, 9:15 P. M. Piano 

Lectures and NewYork b Pililharmonie Orchestra.’ 

Also are from WEEI, WGR, WFI, 

WC WAT, WTAM, ı WGN; KSD, 
PO "and WDA 


22; A.& P sies, WEAR, 9: 00. ‘(Also broadcast 
from a R, WDAF, W , WCSH, 
WCAE, EAM: AR ir and WWJ J. 

23; Auction Bridge Instruction, WEAF, 10:00— 
10:30 P.M. (Also. broadcast from WEEI, 
WCSH, WTAG, WJAR, WGR WCAE, 
WTAM, WFI, WWJ, WSAI, WGN, WOC, 
WCCO and KSD). . 

26; Happiness Boys, WEAF; 8:00 P.M. 

WEAF; 9:15 P.M. Piano 
Lectures and New York Philharmonic Orchestra. 
(Also broadcast from WEEI, WGR, WFI, 
WCAE, WWJ, WSAI, WTAM,. WGN, KSD, 
WCCO ‘and WDAF ). 

28; Atwater Kent Hour, WEAF, 9: 15 P. M, (Also 
broadcast from WJAR, ` EI, WF wcco, 
WTAM, WGN, -W ee WGR, WoC, 

WTAG, WWJ and KS 


29; Boue e Palais’ D'Or Ordheatra, WEAF, 11:00 | 


29; A&P Gypsies, WEAR: 9:00. (Also broadcast 
from WEEL; » WDAF, WRC, WCSH, 
WCAE WHAM PANLIT and WWJ). 

30; Auction Bridge Instruction, WEAF, -10: 00-10: 30 
P. M. (Also broadcast from WEEI, WCSH, 

- WTAG, WJAR, WGR, WCAE, AM, 
WFI, WWJ g WSAI, WGN, WOC, “WCCO 


-* and KSD). 

30; Keystoners, WJZ, 9:00 P. M. (Also broadcast 

-from WRC and WGY). 

30; Eveready Hour, WEAF, 9:00 P.M. (Also 
broadcast from WEEL, WFi, WCAE TAR 
WWJ, WOC G; KSD, WJAR, WCCO, WTAM 


WGN, WSAI and WTAG). 
30; George ‘Olsen's Orchestra, WJZ, 10:45 P.M, 


‘DECEMBER 


1; Eastman Theatre Orchestra, WHAM, 6:30 P.M. 
Also from WGY). 

1; Radio Nature rede pene 8:30 P.M. 

2: Eskimos, (Also broadcast 
from I, Waw k WAG, WFI, WCAE 
WSAI, WTAM WGR, ww, WOC, WCCO, 
KSD and WGN). 

2; The Zippers, WERF; 10:00 P.M. (Also broad- 
cast irom WFI, WCAE, WWJ, WGR, WOC, 
Wwcco, WTAG, KSD, WSAI, 'WJAR, WGN, 
WDAF and WCSH ). 

2; Royal Typewriter Hour, WJZ; 9:30.P.M. (Also 
broadcast from WGY, WRC and WCAD). 

3; Happiness Boys, WEAF; 8: a a M. 

4; Walter Damrosh, ` 5 P.M. Piano 
Lectures and New York Philharmonic Orchestra. 
(Also broadcast from WEEI, WGR, WFI, 
WCAE, WWJ, WSAI, WTAM, WGN, KSD, 
WCCO and WDA F). (Als 

o 


broadcast from WJAR, WEEI, WFI, WOCO. 
WTAM, WGN, WCAE, WGR, WOC, 


; 9:00. (Also broadcast 
AR, WDAF, WRC, WCSH, 


CAE, ). 
Holic? Palais D'Or Orchestra, WEAF; 11:00 


; Keystoners, ele 9:00 P.M. (Also broadcast 
from WRC and WGY). 
WEAF; 9:00 P.M. 


WOC, KSD, WJAR, WCCO, WTAM, 
Wan WBSAI and WTAG). 

Auction’ Bridge Instruction, WISAF; 10:00-10:30 
P.M. (Also broadcast from WEEI, WCSH, 
WTAG, WJAR, WGR, WCAE, AM, 
WFI, WWJ, WSAI, WGN, WOC, WCCO 
and KSD ). 

; George Olsen's Orchestra, WJZ; 10:45 P.M. 

S; Eastman Theatre Orchestra, WHAM; 6:30 P.M. 

(Also broadcast from WGY). 

; Radio Nature League, WBZ; 8:30 P.M. 

: Eskimos, WEAF; 9:00 P. M. ye broadcast, 
from WEEI, WJAR, WTAG, » WCAE,, 
WSAI, WTAM; WGR, WWJ, woe, WCCO, 
. KSD and WGN). 

(Also area 


cast from WEEI, WFI, WCAE, WWJ, W 
WOC, WCCO, WTAG, KSD, WSAI, WAR 
WGN, WCAE and WCSH 
9; Royal- Typewriter du WJZ; 9:30 r a (Also 
CAD). 
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broadcast from W WRC pu 

10; Happiness Boys, WEAR, 8:00 

11; Walter Damrosh, WEAF: 9: i5 $: M. Piano 
Lectures and New York Philharmonic Orchestra.. 
(Also broadcast from WEEI, WGR, WFI, 

WCAE, Y WBAI, WTAM, WGN, KSD, 

wee’ and WDAF). AU 

o 


-broadcast from WSAI, WEEI, WFI, 


WCCO,2 


FOOT NOVEMBER 20th to DECEMBER 15th Unit developed and B è 
URING the coming month, November 20th to |- i 
CONE D December 15th, the followin regular and special Bpe aker design ed by 1g 
SPEAKER Program - “features are sched uled. This list, which | Clyde J. Fitch, noted 
will be ented monthly as advance information . dig: . Re- l 
is receive , will-be published in each issue of this | T2Q10: engineer. l 
S magazine;. all b broadcast stations are invited tore- | sults guaranteed O O 
ave port coming program features of outstanding in- 
terest or importance. Reports should reach the equal to the finest 
| F our-fifths Editor of Porutar Raio on or before the 23rd of factory-built k 6 
5 the month preceding. | actory- speaker on e 
of Retail Cost; NOVEMBER ` or your money back 


if you wish it. Eas- 
ily assembled; oper- 
ates from any re- 
ceiver that will work 


Speaker 


a speaker; wonderful Radio Show 
tone quality at any , E a 
volume even with S ensation 


power tubes. . ` 


FREE Blue Print 


Famous Tun-Bar Unit 
sent prepaid on receipt of 


.50, or ges 
collect, if you refer. Free 
blue print with each order 


for unit; blue print alone, $1. 


Cone Pr 
UNIT 


$7.50 Direct from maker 
TUNBAR RADIO CO. 


26 Cortlandt St. Desk “R” 


M & H 


The House of 30 
. ' : @ 
Years’ Reputation 
Where there is only one quality—the 
best—where prompt attention, courte- 


ous service and practical knowledge 
hold old customers and make new ones. 


Complete Parts 


COCKADAY’S 
NEW RECEIVER 


tHe LC -27. 


Parts exactly as used by the au- 


thor and as de- $8520 30 | 


scribed in October 
Popular Radio, 
All Charges Fully Prepaid 
CORBETT CABINET $18.00 EXTRA 


Complete Parts 


mre LC-297 
Intermediate $ 
Power Pack 47° 
WRITE US for the BEST 
|. Proposition on These 
Popular Kits: 
Il] Sargent’s Infradyne,Victoreen Super- 
Het, Improved Browning - Drake, 


Hammarlund-Roberts Hi-Q, Power 
-Pack Amplifier 


- and other Aarded kits 


M.&H.SPORTING GOODS CO. 
512 Market St., Phila. 


— er ee aÃ 


t 


New York City 
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You may have 
wondered why a 


Radio Set using Sai Li eg o 7 
the NATIONAL = eben gat a . 7 Eo. 
BROWNING-DRAKE Bet } 
_ TRANSFORMERS. $ 
perform so 
exceptionally well 
== eet 
There are. 
fi | ii oats, 2 
a ae Hl me Hi 
7 | reasons 
for this 
Patents Pending 
1. SLOT-wound Primary >: Ze SPACE -wound Secondary © 


These are the 2 reasons why the 
NATIONAL BROWNING-DRAKE TRANSFORMERS 


are so sensitive and selective, They were developed mathematically by 
Glenn H. Browning and F. H. Drake after a year of research at Harvard 
University and are made under; Glenn H. Browning's supervision. 


The NATIONAL TUNING- UNITS comprise 

these fine coils and the NATIONAL “Equicycle” con- 
densers (plates developed by Prof. R. F. Field of Harvard 
University, and Carl A. Hellman of Washington, D.C.) . 
—and the unexcelled NATIONAL VELVET 
VERNIER DIALS, Type A, Type B, or Type C, 
the ILLUMINATED DIAL. 


Price B D- 1 B, $10.25 B D- 2B, $14.75 
Inductance Coil and Transformer—Separate $8.50 
NATIONAL Radio set essentials may be easily assembled into a modern re- 


ceiving set—sensitive, selective, easy to ate and easy to listen to. 
Send for Bulletin 116 P.R. 
B E. SURE YOU GET THE 


ATIONA 


RADIO PRODUCTS 


NATIONAL CO., INC., Engineers & Manufacturers; W. A. Reavy, Pres., 110 Brookline Street, Cambridge, Mass. 
Makers of Browning-Drake Coils and Transformers, Equicycle and Equimeter Condensers, Impedaformers and other Radio Products 
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WAY with “B” ance: on those 
many-tube sets! Have you tried 

to work a “B” eliminator on a six, 
seven, eight tube set? Here’s one that 
was designed specially to take care of 
the heavy current drain of these sets 


—the RCA Duo Rectron. 


It delivers power aplenty for big or- 


little sets. It delivers it smoothly, 
steadily, silently. And economically! 
It supplies up to 135 volts for the 
power tubes—taps for less if you 


want it—and a voltage regulator to 


—<- 


Buy with confidence 


keep the current exactly right for your 
radio set. 


And also—it’s a proved product 
of RCA! 


For Christmas, what better idea than 


an RCA Duo-Rectron—to do away 


with “B”. batteries forever, and give 


improved reception. It means top- 
notch performance all the time, with 
no care at all. 


“B” BATTERY ELIMINATOR. 


(DUO - RECTRON) 


where you see this sign 


RCA 


wm = 
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Dubilier Ducon — Price $1.50. 


Aerials have gone out of style 


In the old days, when radio was new, the “fan” was known by crazy 
festoons of wire that decorated his housetop or yard. - ot 


These were the old-fashioned aerials, and no one = ee all 
the grief they caused. 


Modern radio may use the hidden loop, or the short indoor aerial. 
But there is a better way. The Dubilier Ducon enables you to use the 
complete wiring system of your house without risk, and with better 
results than most out door aerials give. 


You simply screw a Dubilier Ducon into any lamp socket, and con- - 
nect it with the antenna binding post of your set. You will find that it 
increases selectivity—especially in crowded neighborhoods, and 
will reduce “static” in the summertime. 


Try a Dubilier Ducon on your set tonight. They are sold by all good 
x _ dealers on five days’ trial for $1.50 — 


Dubilier 


CONDENSER AND RADIO. CORPORATION 


__ Some-of the new and interesting radio apparatus that has just been : 
put upon the market—and that offer ‘suggestions for holiday gifts. 
(Names and addresses of manufacturers of the apparatus mentioned will be furnished upon request by Poputar Rapio Service BUREAU) 


A Useful Power-tube Adapter 
> for $1.25 — 


A De Luxe Combination 
Receiver and Phonograph 
That Sells for $1,000 


Tuts beautiful piece of inlaid furniture 
is a combination of the best there is in 
radio with the best there is in the phono- 
graph art. . These instruments . list at 
$1,000. They use no batteries or antenna; 
all you do is plug them in the light socket 
and they’re ready to use. All necessary 
tubes come with the outfits; no extras to 
-buy. To change from radio to phono- 


graph, all you do is throw this switch. A | 


gift you can be proud to give. 
* x 


Here is the same receiver without the 
phonograph in connection with it, sold in 
this table form for $260. It suggests an 

. antique ai doesn’t. it? No antenna is 
` required. It’s selective enough for the 
most crowded conditions. Used with this 
$225 power loudspeaker, it gives as good 
reproduction and offers the same freedom 
from batteries as the $1,000 combination 
phonograph-radio just shown you. ' 

x. $ ; 


A Receiver Without Batteries 


That Costs $400 


THIs magnificent 
sounds just as well as it looks. The parts 
inside are spaced far apart, reducing in- 
teraction to a minimum.’ Three large 
knobs serve as tuning dials. The dial 
settings for any station are nearly the same 


on all three dials. All you have to do is. 


mark. correct settings on a card and you 

can get the station back again any time 

it is on the air. This set gets its power 

direct from the current mains wıthout 
storage-or dry cells and it costs $400. 

! * * 


A Good Two-dial Standard 


Receiver for $225 


Tars console is made by a manufacturer 
who has won an enviable reputation with 
this product; it’s in its second year now, 
without radical change. Just two tuning 
controls. The console with loop and built- 
in loudspeaker is $365; you must add 
about $50 for charger, tubes and batteries 
although, of course, you can spend a little 
more on these items and make the set 
much easier to maintain. In the table 
„model, without loudspeaker, the set costs 


è 


A Good-looking Set for $260 


looking receiver - 


\ $225. For about $35, you can buy a good 
‘loudspeaker for it, but that’ brings the 
-extras to about $85. 


* * 
Standard Storage Battery 
Tubes from $2.00 Up 


Pee 


Ir your radio friends are still using the 
tubes they bought with the set a year ago, 
give them a new set of tubes. It’s like 
having the valves ground and new piston 


‘rings put in your automobile; it peps the 


set up wonderfully. Practically every 
storage battery set will work with UX- 
201-a type tubes throughout. They cost 
$2.00 apiece. But most sets are equipped 


. to use a power tube in the last stage, 
which makes them capable of handling a 


much louder signal without distortion. A 
power tube costs about $4.50. So, with 
such sets, figure on one less UX-201-a 
type tube and get one power tube for the 


last stage. 
k 


A Fine New Detector Tube 


~~ for $5.00 


Pr 


Pe ENAT onaete ee 


TuHeErRe’s another substitution you can 
make that will tickle any fan who goes 
after distance; get him a UX-200-a type 
detector tube. It fits.any set that uses a 
UX-201-a type detector tube. It’s worth 
the $5 for the extra volume and long dis- 
tance it brings in. This is the line-up on 


_ storage battery tubes: first choice, three 


UX-201-a type tubes, one UX-200-a type 
detector tube and one UX-112 type or 
UX-171 type power tube, total cost 
$15.50; second choice, four. UX-20l-a 
tubes and a power tube, $12.50; and 
third, five UX-201-a type tubes, $10. 


k * 


Dry-Cell Tubes at $2.25 
to $2.50 | 


Asour dry-cell tube sets; here you 
require a different line. Corresponding to 
the UX-201-a type orano battery tube is 
the UX-199 type dry-cell tube, selling for 
$2.25; to the UX-112 type power tube, is 
the UX-120 type dry-cell, power tube, 
selling for $2.50. Don’t go wrong on 
tubes. Buy only standard makes that you 
know about and only dry-cell tubes for 
dry-cell séts and storage battery tubes for 
storage battery sets. The wrong kind of a 
tube 1s useless. j 


756 


HERE’s an interesting combination 
that’s a safe bet for anybody with a good 
five or six-tube set that isn’t specially 
wired for a power tube; they’ll call you 
quite an expert for picking out this com- 
bination! Buy this power tube adapter, 
making possible the use of a power tube 
with an ordinary set. It gives much 
clearer signals, especially on loud nearby 
stations. The adapter is $1.25, the tube 
$4.50, that’s $5.75. You add the neces- 


sary extra batteries for the power tube. 


too, so they can hook the tube right up. 
It needs two 41% volt “C” batteries, $1.30 
and one large 45 volt “B” battery, $3.75. 
So with $10.80, they have everything, 
even batteries for six or eight months, to 
run their power tube. 


K * 


A Particularly Easy-to- 
Operate Set for $231 


TuIs receiver is an interesting one be- 
cause it uses alternating-current tubes. 
It’s low in price for a receiver that elimi- 
nates all batteries. Laboratory tests on 
this receiver have shown up very well. 
Just two dials to tune. Loudspeaker and 
antenna are all you have to buy in addi- 
tion to the set. That’s $231, plus $35 or 


$40 for those two items. 


Loudspeakers Cost from 
$10 to $225 


ABOUT loudspeakers, there is no end of 
choice. This $225 power model plugs into 
any alternating-current lighting line and 
delivers volume nearly equalling that of 
the original music, or it can be softened 
down to a whisper without distortion. It 
is a wonderfully useful addition to a good 
set, now using a small, ordinary loud- 
speaker. It’s a good addition to a good 
set, but it won’t inake a poor set into a 


` good one. 
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Recommended for the 


LC SENIOR 
POWER PACK 


THE NEW PRECISION 
HIGH VOLTAGE 
FILTER CONDENSERS 


FOR THE LC-27 RECEIVER 
eo an «PRECISION 
a DUO-OCTAF ORM COILS 


larly for use where high voltage condensers 


are necessary: 
No, 46-4 mids. DC working voltage 600. . Used in Mr. Cockaday’s newest conte bucon to radio. : 
ee Price each $3.50. 
we a! mids. DC working voltage 600. 4 
rice 
wea ee BUILD THE LC-27 FOR CHRISTMAS 
No. 24—2 mfds. DC working voltage 400. 
Tiber > ihe contem noe at those noan and dealers who wish to. 
*Specified for the Senior Power Pack. uy Cockaday’s LC-27 in complete kit form: we offer the follow- 
ing. parts exactly as used in Mr. Cockaday’s laboratory model. 
y ry 
THE PRECISION 1—Hammarlund mid-line dual Condenser, ` a 1—Mar-Co. illuminated control, soale 0 to 
EE E N A tala tase are : 100 eo ech Bots 6G es ea Oe 2 
R. F. CHOKE COIL eee ea miine: ingie. oondenter, an 2—Mar-Co onal controls for LC-27....... 51:30 
Can be used wherever this 1—Precision Duo-Octaform coli set, one BD deep AMAY N Wop Pepe Oe ied 
ype of oil a necessary. antenna coupler and two interstage 10 ŝi i en aaa ee ae a Ons . -1.50 
co COUDIELB eo. 0 wc cece eee cee teen wane ; : 
men in diameter an one | 1—Amertran De Luxe first-stage trans- ioo EC ee ee ae 
one- ches long. OEMEL 2 shot aN ead T es ee ee . SE f : 
Can be mounted on a su g ~ 1—Amertran - De ORE eal by it 4 anting eve beee. -50 
panel or a baseboard. ‘Luxe second- - yucn g eak mount: g- bens enecces s. . -35 
racket for baseboard 8 a trans- 1— Carter Gem Jack.........: 22s essences 25 
mount provided with former....... . 10.00 1—Carter resistance, 0-10 ‚000 ohms. . raras 2.00 ` 
each coil. Has a very low 1—Amerchoke No. 12— Eby binding posts.........0.ceceecees 1.80 . 
distributed capacity, due e ke ee 6.00 5—Benjamin UX sockets. . Jey ee. 3.75 
the aotea monn pi 1—Dubilier ` No. e a EEN 1.10 
- List price $1.00. T ior R e 5.50 Mechanical Kit consisting “of aluminum 
1—Dubiller No. ` shields, binding post strip, decorated panel . sx 
907 filter con- and Tait Brackets. EEEN EL EAE E iears - 12.50 
denser, .1 mfd. 60 -Complete.. . . $85.20 
180 VOLT B-SUPPLY | , i 
for use with 110 v. AC 50-60C. Without Cabinet $85.20 With Corbett cabins t $103.20 
A` very powerful, strongly constructed Built complete with cabinet $10.00 extra 
ER tupe eliminator. signed to volts at 
mils, rliy des ligne o supply : 
current for the new UX171 
Dist prise $47 60. | | THE INTERMEDIATE POWER PACK 
1 Yaxle Automatic Rel Switch No. aan $5.00 1 Centralao Peele nce: 2,000 ohms....... 
Filtres A-C Taon Relay type K-180.. 5.25 1 Ha.dwood beseboard, 7%” x hops x yee 
2 Filtrex @ Sane O Is, type K. @ $6.75.... 13. a 1 Bakelite binding post pace}, 3\°x x 
& Hoy binds posta: 1,” ee 96 1 Seb ee: a 1500 
1 Acracon condenser bloc m ; nnecting €, scpews, etc..........-.. . 
1 Agan. filter condenser, .1 mfd. 400 volta Ta 18 nat eak silk lamp cord with echt an 
iF 2O ia ken a o. : aed, : 
20,000 o path GOS. bis wee eras ie evs 5.25 $47.50 
1—Brach Controlt.........s.--perssese> $ 6.00- J—AmerTran resistor, No. 400.. $7.50 
1—AmerTrap eee Fe PF-52 ........ 18.00 1= Contam Tesistance, 5 watta, 2,000 
1—Benjamin UX -Socket eoecat eee ors e en ase 45 TOS. . ose wesc sascecsccesecs eneeee 
2—AmerChokes, No. 854.. eecsecsee. 12.00 1—Bakellte binding post strip, 334” x 15” 
7—Eby binding posts..........2.-seseres 1.05 ae Err rr rr ie yuugi: 1.50 
: Eh paper filter condenser, No. 26, 5.50 1—Brass mounting strip, 17%" x 3%” 
THE ORIGINAL | „peamise na Condenser. NO. 2E 50 = 1/16”......seseseseso EEEREN : £ 
— filter condenser, No. 24, I— wood baseboard, 83%” x ial x 6". -60 
COCKADAY COIL : Prosi oas E E ee ee 3.00 1—Set PorvLaR RaDi0o Blueprints .. 1.00 
1—Precision. paper filter condenser, No. 44, 
The only coil ever specified by Laurence M. OB oii cutsathe eee eae vests eees 5.50 
ockaday, inventor of the famous Cockaday $65.20 


F Circuit Tuner f in. hig set. Th 
best hard rubber tubing and double alik Exactly as used in the laboratory nd Every part fully guaranteed. 


ro copper wire insures a coll of unusual 


Sra aione Disks aitase | INFORMATION EVERY DEALER SHOULD HAVE 

Write for a set of Precision Coil catalog sheets. They describe in detail 
all of the Precision Coils used in POPULAR RADIO ore receivers for 
the past two years. 


A complete list of the new Precision Line of Radio Power Units are also given in 
easily filed catalog form. 


PRECISION COIL CO., Inc. 
209 Centre St. New York, N. Y. 


ae 


-` A’ Popular Line of Sets _ 
Costing from $29 to $50 


Here is a line of simple, neat-looking 
low-priced sets. The four-tube model 
costs only $29; the five-tube is made in 
two models, $38 and $50. The higher 
priced one has only one control; the 
cheaper one has three. Yes, they're 
regenerative—but this isn’t the kind your 


friend has warned you against; it won’t - 


spoil your neighbor’s reception because it 
has a blocking tube ahead of the regenera- 
tive tube which keeps squeals from get- 
ting out. Tubes, batteries, loudspeaker 
and antenna are extra. l 

* * 


A Unit that Makes a Good 
Set Better for $49.50 


Here’s something that makes any good 
set better, it’s a combination power amp- 
lifier and “B” battery eliminator, combined 
in one $49.50 unit. Plug it in the power 
line and get smooth loud volume and eli- 
minate the ‘‘B” battery from your set. 

* * 


A $12.50 Device that Doubles 
the Life of Your Battery 


v 
“~ 


Herr’s an automatic “A” battery còn- 


trol device that saves no end of trouble for 


. the. storage-battery set owner who has a 


battery charger. When you shut off the 
set, it connects the charger; when the 
battery is fully charged, it cuts off the 
charger automatically. It pays for itself 
by doubling the life of your storage bat- 
tery. The cost is $12.50. 


* * 


An Excellent Receiver for 
the Beginner 


Tuis set is just nght for the person who 
doesn’t know anything about: radio. 
’ There’s just one knob to turn and the 
scale there tells you the wavelength in 
meters. Stations are listed by wave- 
“lengths in the newspapers so all you do is 
to pick out a program you want to hear 
and set the dial to its wavelength. If the 
station’s in range you get it. The sct is 
$110. Yes, there are extras,—tubes, bat- 
teries, loudspeaker, antenna—about $55 
to $60 in extras. It’s a good set—selcc- 
tive, excellent tone quality, well worth 
the money. 


* * 


A Magnetic Relay Switch 
for $6.00 


Tuis device is a magnetic relay switch 
and it eliminates a lot of bother if you usc a 
- trickle charger and “B” battery substi- 

tute. When you shut off the set, it cuts 

in the charger; when you turn on the sct, 


- 


+ it cuts in the “B” battery substitute. And 
+ better yet, you can put all three things in 


tne cellar and control them at a distance. 
That helps improve the appearance of 
the living room a whole lot and costs only 
$6.00. — l 


A Good Buy at $119 


: 2 ie 
P e, REISE ROD sit Bese ie Ea 


| 


Here’s a remarkable buy at $119. 
Good looking console, loudspeaker built 
in and space for concealing batteries, 
climinator, charger, whatever you use. 
Three dials, but when you consider the 
price, you're getting a whole lot for the 
money. Good looks, good selectivity and 
you can’t complain much about that sur- 
prising volume and tone quality. The 
tubes and batteries are extras; count 
about $45 for them. 


X * 


Standard Parts that Cost 
from $1.25 to $6.60 


Herre are a few hints about buying for 
experimenters, the kind who builds sets 
and experiments from seven in the evening 
till one in the morning. Confine yourself 
to parts that fit in any circuit, or else 
you'll pick something wrong. Here’s a 
list of suggestions: 

Illuminated vernier dial... 2.2.2... ccc cece $3.50 
Set of resistors: 
Small selection, one each 4, %, 1, 2,3 


Bd SIMSON. . ol ets eatesiassacwed GO 
Large selection, three 4%, one each 4, % 
and A IMOFODMN vi ossessi andaa ie] OES 


Sclection of fixed condensers: 
Small selection, one .01, three .001, 
two 700025) midis. sc: arat aa 1.25 
Large selection, three each 1 mfd., .001 


ATG) 00025 Ws: 52655 aaas ae wee are 6.75 
Set of filament resistors: 
For storage battery tubes, five 1-A and 
SHC TEGO AECE N AA eas yds TE E 6.60 
For dry-cell tubes, four 199 and one 
TAYPE iss Ea a AE a EE 5.50 


To simplify the selection of gifts here is 
a list that gives radio purchases in order 
of price. The footnotes are a guide to the 
class of radio enthusiast and the type of 
receiver to which the suggestion is suited, 


—Epear H. FELIX 


Hints for the Christmas Shopper 
Gifts that cost from 25 Cents to $1,000 for the radio fan: 


$.25 to $.50 
Can ofsolder......6. 1. 26.2. « SC 
Bus bar........2. sauen SC 
Binding posts.......... PRESE SC. 
Call letter book..... ......... DX 
Single resistance mountings..... SC 
$.50 to $1.00 : 
Hydrometer..... .. ... seinen es SBR 
Double resistance mounting . . SC 
Lock filament switch........... SC 
$1.00 to $2.00 
Filament resistors........ «+. SC 


Battery voltmeter. .. . . .. . 
Pilot light battery switch .. .. SC 
Power tube adapter............ ALL 


$2.00 to $3.00 


Subscription to Popular Radio.. ALL 

Illuminated vernier dial........ SC 

Vacuum tube ......... ...eee ALL 

$3.00 to $5.00 

Extra large “B” Battery....... ALL 

Selection of resistance and ca- 
PACIOS: csc vce ck cee ees SC 

Power tube. 6 beeper eve Ft 6 aevt* ees ALL 


+ - = æ —_— 


$5.00 to $7.00 
Supersensitive detector..... ... DX, SBR 
High grade audio transformer... SC 
Automatic filament and battery 


substitute switch............ ALL, SBR, AC 
$7.50 to $10.00 ' 
Trickle charger............... AC, SBR 
Renewal of B” batteries...... ALL 
Renewal of tubes.............. ALL 
$10.00 to $15.00 
Set of short-wave coils.......... SC 
Small cone speaker.......... . ALL 
Full automatic “A” battery 
control. seese. baieace deus ALL, SBR 


$15.00 to $25.00 i 


la ia resistance ampli- i 

CF oriak aaea Se Sree eee A ale” 
Medium sized cone.......... . ALL 
Storage battery charger.. ..... ALL, SBR 


$25.00 to $50.00 . 
Combination amplifier and ‘‘B” 


eliminator...... ........... ALL, AC 
Large cone speaker............ ALL 


“B” battery eliminator........ ALL 
auar cee 758 


$50.00 to 8100.00 
Complete moderately priced 
PECHIVOLS 5 tek. 0ees aara Beati ALL 
$100.00 to $200.00 
Efficient 5-tube console receiver. ALL 
$200.00 to $500.00 
Power loudspeaker............ ALL, AC 
Complete console radio receiver. ALL 
$500.00 to $1,000.00 
Long distance receiver requiring 
no batteries or antenna....... ALL 
Combination radio and phono- 
iAd A n o EE E O A ALL 
AC —House must be wired for electric lights with 
alternating-current supply. 


ALL—Suited to needs of any radio enthusiast who 
has not the equivalent of the device men- 
tioned. 


DX —For the long distance enthusiast. 
SBR—For storage battery receivers only. 
SC —For the set constructor. 
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All apparatus advertised in this magazine has been tested and approved by PopuLAR RADIO LABORATORY 
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POWER. _ 
OMPACT 


TYPE R-171 
Contains a power supply transformer 
for Raytheon BH rectifier, 2 filter 
chokes, 2 buffer condensers, and a 
filament supply for UX 171 power 
amplifying tube. tube. 

$15.00 


for UX 


$20.00. 


TYPE R-210 
Contains a power supply transformer 
216B rectifier, 2 filter 
chokes, and a filament supply of 714 
volts for UX 210 power amplifying 
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The Complete Foundation Unit 


for power amplification and B supply 


Simplified Assembly. The Power Compact con- 
tains within itself the greater part of the complete B 
supply unit. With the Type R-171, only 14 leads 
complete the Raytheon assembly. All terminals are 
carefully located for the greatest ease of assembly. 


Compactness. The only additional apparatus re- 
quired to build the B supply are the condenser block 
(Raytheon type), a Raytheon tube BH, and the resist- 
ance units. The complete eliminator occupies a space 
of but 6 in. x 9 in. without crowding. 


High Efficiency. The power supply of either Power 
Compact furnishes the proper current for maximum 
efficiency of the rectifiers used; the chokes are of suffi- 
cient capacity to carry the maximum output. Conserv- 
atively rated, will not heat up in continuous service. 

High Voltage Output. The R-171 Power Compact 
assembly will deliver a maximum plate voltage output 


of 300 volts at 30 milliamperes, or 275 volts at 40 
milliamperes. 


The R-210 type assembly will deliver 400 volts to 
the plate of the power tube, and in addition, will sup- 
ply a constant 90 volts to the receiver at any current 
drain up to 40 milliamperes. 

Silent in Operation. There is no traceable hum, 
either mechanical in the compact itself, or electrical 
through the loudspeaker. 


Complete Supply for Power Amplification. The 
Power Compact not only supplies B voltage, but also 
provides for the filament current and grid bias of the 
stage of power amplification. Makes it possible to use 


. power amplification even on sets designed for dry bat- 


tery operation. l 

Electrically Centered Filament Supply. The 
power tube filament supply is tapped at the exact elec- 
trical center for grid return. The center tap is taken 
from the common lead of two perfectly balanced wind- 
ings— completely obliterating the A.C. hum. (An ex- 
clusive Thordarson feature.) 


Write for instruction booklets SD-49 and SD-50. 
If your dealer cannot supply, order direct from the factory. 


THORDARSON ELECTRIC MANUFACTURING CO. 


‘Transformer Specialists Since 


WORLDS OLDEST AND LARGEST EXCLUSIVE TRANSFORMER MAKERS 


3446 


uron and Kingsbury Streets — Chicago,lil. USA, 


Page 760 


"AMSCO METALOID 


GRID GATES & RESIS- TO IRM 


Microphotogram of 
Colloidal AMSCO 
metaloid element. 
“Smooth, unbroken 
and silent.” 


TEE of 
typical crystalline 
metallic element. “Jag 
ged and noisy.” 


All apparatus advertised in this magazine = been tested and a ee, POPULAR Radio LABORATORY 


SILENT 
ACCURATE 
PERMANENT 


HE secret of AMSCO excellence is in the 

changeless AMSCO METALOID resistance 
element. It is COLLOIDAL — smooth, stable, 
never varying with age, moisture or usage—super- 
seding crystalline forms, with their jagged, noisy 
pathway to the current. 


The element is fused into glass, and contact made 
by a welded joint, spun to the exterior cap. The 
large element, many times the size of inferior me- 


tallic resistors, will dissipate two watts of power 


with a 500 per cent margin of safe overload. 


AMSCO Metaloid Grid Gates and Resistors are 
standard specification for fine Radio Receivers, and 
Battery Eliminators requiring high watt dissipation. 


AMSCO Accuracy is guaranteed within five per 
cent of rated value — Silent operation guaranteed 
without qualification. Insist upon AMSCO. 


AMSCO PRODUCTS, INC. 
New York City 


Broome and Lafayette Streets 


Write for Zeh Bouck’s 
mere Ay on R. C. 

fication. Also 
HEr he describing 
AMSCO Allocating 
Condensers, single, 
siamese,and three-gang 
—allocating by fre- 
quencies, wavelengths 
or capacity variations. 
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i The Unique Service Rendered by Popunar RADIO 


‘““PoPULAR RaDIO occupies the unique position of supplying its readers with ‘popu 

lar radio news,’ combining strict technical accuracy with ease of comprehension. 

Here the engineer and the layman find a common interest in tis pages. 

greatest commendation I could give Popuutar Ranio is the lively interest and 
~ pleasure with which I read each copy.” 


fay in 


GENERAL MANAGER, THE KEN-RAD CORPORATION 
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SAKO PATS PINDE 
NAVY DUTY 
RADIOM 


Eliminator 
GET full efficiency from 
your “B” Battery 
Fliminator by installing a 
Centralab Heavy - Duty 
Radiohm. Full resistance 
Variation with a single 
. turn of knob, allowing 
panel marking for proper 
setting to provide various 
voltages. Tested and ap- 
proved by the Raytheon 
Laboratories. 


Resistance remains per- 
manent as adjusted. (no 
carbon particles or ‘discs), 

and remains same for any 
. knob setting regardless of 
how often adjusted. Bush- 


. ing and shaft insulated to- 


withstand 1500 volts. Its 

- smooth and noiseless oper- 
ation will greatly improve 
your set. 


$2 at your dealer's or mailed direct on 


receipt of price. 


CENTRAL RADIO 
LABORATORIES 
17 Keefe Ave., Milwaukee, Wis. 


Makers of a full line of variable resis- _ 


tances for 69 manufacturers of leading 
standard sets. 


Simple Control 
of B-Battery 


All appsrafss advertised in this magazine- has been tested and approved by POPULAR RADIO LABORATORY -` 
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‘Kit Panels With Gold Decoration. : 


FORMICA ‘ is this year providing amateurs through the leading 

jobbers and dealers with handsomely decorated gloss black 
panels with gold decoration for the leading kits; Infradyne, Aero- 
dyne, Bremer Tully Counterphase and Power Six; Browning Drake 
National; General Radio Universal; Victoreen Superheterodyne; 
Madison Moore Superheterodyne; Camfield Duoformer; St. James 
8 tube; Karas Equamatic front and sub panels; and H. F. L. 


Superheterodyne. 


Manufacturers are using handsomely decorated Formica PE in 
dull finish some of them in two. colors. 


1 


The FORMICA INSULATION COMPANY 


4641 SPRING GROVE AVENUE 
moe 
Hear the FORMICA 
Orchestra Tuesday 
'9 to 10: 
over WLW 


CINCINNATI, OHIO 


Formica has a 
Complete Service on 
_ Insulating Material 
for Radio Manu- 
facturers 


“Re 
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HAND ‘BOOK 
FREE ‘WITH 


Popular Radio 


Kendall Banning, : Editor, ane peucence l 
`: tor of. POPULAR 


distance, selectivity and tone volume, an 
e eane time a very defnite basic knowledge 


of 


BUILD YOUR OWN SET 
AND SAVE MONEY 
In “How to Build Your Radio Receiver,” 
you will find compere specifications, construc- 
tional diagram oan otographs and i instrucnons 
for building all all of the POTR 


Laboratory is always avallable 
through our Technical Service to 

. free to subscribers, by personal letter 
any problems you encounter which are not 
answered in eith gitar “Handbook” or the 
magazine. 


SPECIAL BOOK OFFER ’ 


You can secure a copy of “How to Build 
oar Radio rages oe SH FREE, an ana hay e all the 


RADIO 
an alternative, you may have me book and 
e Technical Service Bureau with 
RADIO for tord E mone only—for $2.00. 


PULAR 
A two dollar bill 
Remember you take no chance—we will 


‘refund your money in if you are not more 
than satisfied. aiad 


-POPULAR RADIO 
Department 125 
627 West 43rd Street, New York 
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1a R3 dio Catalog 


EFORE you build or buy a radio . 
be sure to consult our new 100 
catalog—sent to you free. ` 
All the latest kits, accessories, and 
parts—a million dollar radio stock to 
choose from. 


We Save You Money 


We handle only brand new appara- 

tus—stand makes that are fully 

_ guaranteed. QUANTI Y sale of 

QUALITY parts lains our low 

pas Compare wi others and see 

thousands of fans look to us as 

o headquarters. Write for your 

copy of this new catalog today. 


Chicago Salvage Stock Store 


Dept. PR, 509 S. State Street, Chicago, U.S.A. 


1i 


f 
) 


IT 


fw 


STRIED fh haf 


~ 


Page 870 


m 


H AAE A A n M 


= ih 


ONLY ONE DIAL TO TUNE 


ship it to your home for 30 days’ free trial. 


All apparatus advertised in this magazine has been tasted and approved by POPULAR RADIO LABORATORY 


\ © e . 


Single Dial Radio 


—__~ 


Retail Price 
ŞS 


ume and tonal quality — and if you are not c 
heard, return it to the factory. We don’t want 


Wonderful offer direct from the factory! 


A perfect working, single dial control, 7 tube receiver. And just to prove our claims, we will 
Test it under all conditions. Test it for distance, vol- 


Completely Assembled 
Big Discounts 


onvinced that it is the best single dial set you ever 


your money unless you are completely satisfied. 


BIG PROFITS 
TO AGENTS AND DEALERS 


Our Agents and Dealers make big money 
selling Metrodyne Sets. You can work all 
or part time. Demonstrate the superiority 
of Metrodynes right in your home. Metro- 
dyne Radios have no competition. Lowest 
wholesale prices. Demonstrating set on 30 
days’ free trial. Greatest money-making 
opportunity. Send coupon below—or a let- 
ter— for our agent’s proposition. 


30 
Days’ FREE Trial 


Lae alee lag N 


L L A | 


to Agents and Dealers 


Metrodyne Super-Seven Radio 


A single dial control, 7 tube, tuned 
radio frequency set. Approved by 
America’s leading radio engineers. Designed 
and built by radio experts. Only the highest 
quality low loss parts are used. Magnificent, 
two-tone walnut cabinet. Artistically gilded 
genuine Bakelite panel, nickeled piano 
hinge and cover support. All exposed metal 
parts are beautifully finished in 24-k gold. 


Metrodyne Super- 


: 
i 
è 


Another triumph in radio. Here’s the new 1927 model Metroe 
dyne 6 tube long distance tuned radio frequency receiving set. Ap- 


Easiest set to operate. Only one small 
knob tunes in all stations. The dial is electric- 


ally lighted so that you can log stations in the 


dark. The volume control regulates the recep- 
tion from a faint whisper to thunderous volume, 
1,000 to 3,000 miles on loud speaker! The Met- 
rodyne Super-Seven is a beautiful and efficient 
receiver, and we are so sure that you will be 
delighted with it, that we make this liberal 
30 days’ free trial offer. You to be the judge. 


Mail COUPON Below! 


. Let us send you proof of : 


Metrodyne quality 4 


F. L. Warnock, Greentown, Ind., writes: “T received the Met- 


e in good shape and am more than pleased with it, Got 


stations 2,000 miles away.” 
©. J. Walker, Mariposa, Callf., writes: “Received my Metro» 
dyne Single Dial set O. K. I 

are going to be excellent sellers. I had no trouble in t 

in stations enough to satisfy anyone, so you will please se 
me another set.’’ 

Roy Bloch, San Francisco, Callf., writes: ‘‘Very often we 
travel from New York to the Hawaiian Islands qui — 
from station to station— by means of the little tuning-knob 
which operates the electrically-lighted dial. The Me 

Single Dial Set is much easier to operate than any radio set 
I’ve ever scen.” ; 

We will send you hundreds of similar letters from own- 
ers who acclaim the Metrodyne as the greatest tadio 
sct in the world. A postal, letter or the coupon brings 
complete information, testimonials, wholesale prices, 


believe that these one-dial sets 


and our liberal 30 days’ free trial offer. 
PTT TT TT eet Te et tte et Tt tt tT 


proved by leading radio engineers of America. Highest grade low 
loss parts, completely assembled in a beautiful walnut cabinet. 
Easy to operate. Dials easily logged. Tune in your favorite station 


instantly on same dial readings every time. No guessing. 


York and San 
though they were all in Chi 


We are one of the pioneers of radio. The success of Metro- 
dyne sets is due to our liberal 30 days’ free trial offer, 
which gives you the opportunity of trying before buying. 


Mr. Howard, of Chicago, said: ‘While five Chicago broadcasting stations 
were on the air I tuned in seventeen out-of-town stations, inclnding New 
Francisco, on my loud speaker horn, very loud and clear, as 


cago,’ 


or send a postal or letter.Get our 


proposition before buying a radio. 
Deal direct with manufacturer == 
Save Money. 


METRO ELECTRIC COMPANY 


2161-71 N. California Ave. « Dept. 139 <- Chicago, Illinois 


METRO ELECTRIC COMPANY 
2161-71 N. California Ave., Dept. 139 
Chicago, Ulinols - 


Gentlemen: 


IV OG ee aaa aama 


Address- ok 


If you are interested in AGENT’S prop- 
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f 
B 
a 
a 
B 
B 
B 
: 
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- 
E \osition, place an “X” in the square ep 


Send me full particulars about Metrodyne 6 tube 
and 7 tube sets and your 30 days’ free trial offer 
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CROSLEY RADIO 
rices sligh 
bighe er a tiz 


4 tubes. Amazing’ 
efficiency, Cres- 
cendon equipped! 


The 4- 29 j in port- 
able form. 


- Five tubes, ara 


5 tubes, 1-dial con- 
trol acuminators, 
Crescendon, 
power tube adapt- 
ability. 


6 tubes. True-cas- 
cade amplifica- 
Hon: nd non-radi- 

~ Aa non-radi- 


In a mahogan 
console. 5- A ore 


6-50 receiver, 


Crosley Mae aos 
speaker, am mpis 
compartment 
batteries. 


Double drum sta- 
tion selector! 
Musicone and 
room for batteries 
and accessories. 


12-inch size, $12.50. 
Super Musicone, 
14 ee pepeicone 


e,$23.50. 
beautiful Musi- 
console with room 
for batteries and 
accessories, as 
ow. 


Crosley Features 
*‘CRESCENDON” 


7 When, pn or- 

dinary radios, 
ears must 
straintocatch 
astationmiles 


away, a turn of the 

radon ;nseanty swell 
OB INE swe 

reception to room-fil]- 


THE CROSLEY RADIO CORPORATION, -CINCINNATI-POWEL CROSLEY, Jr., 


which builds great volume 
on distant stations 


Sit down before any ordinary 5-tube tuned radio frequency 
set and turn the dials. Some stations will come in clear and 
loud; Others you will hear ‘but faintly and the manner in 
which they slip away is exasperating. 


= Then try a Crosley 5-38. From.a far-away station come 
the faint strains of an almost forgotten melody., How 
keenly you want to hear it! You turn the Crescendon 
and, |with a rush of swelling tone, the music suddenly 
reaches a volume and clarity as though, it were broadcast 
from\a station buta few miles away! 


Such! is the function of the- Crescini on—an exclusive 
Crosley device — a- feature: of: this 5-tube tones radio 


x f 
RF. z 
: 4 
$ o* 
AJ 


Ine tnol: apparanc roe the. šet wil delight you. | The 
beau! r of its two-tone mahogany, cabinet is. enhanced by 
art metal trimmings. which. harmonize i in color/and design. 


The flials are recessed. behind window and vernier-con- 
trolle; condensers makè tuning easy/an accurate. 


_ Like All Crosley: adie: sets, the. famous 5-38 -is . available 
-. at extremely low cost—the result of Crosley mass produc- 
tion. y " hich has established the world’s greatest radio values. 

Sag. Se l, eoh LX 


President 


Crosley manufactures radio receiving sets, which are li icensed undef Armstrong U. S. Patent No. 1,113,149 or under patent For Catalogue 
a lesklom of Radio Fr requeney, Laboratories, Inc., and other issued aad pending. Owning and operating station write Dept. 16 
WEW , first remote control super-power station in America. Ai prices without accessories. 
ing volume. An exclu- furnishes asubstantial THE ai GLE-DIAL “THE USE OF POWER HEAD 
sive Crosley toana, framė: for mounting - STATION ~ ACUMINATORS” | TUBE | PHONES 
ALL-MET elements, J produces ex- SELECTOR Power tubeadapte -\ $3.00 
SHIELDED CHASSIS cellent alignment of othing in Crosley Acumina- abilit marke e x 
condensers, shields the | equals tors permit tun- Cro “5-50” 
units from each other, thes Tooni orthe ing in — loud and 55" ya! ‘REL’? f 
prevents interstage, : nvenience clear— weak sta- sets. This feature 3 QUALITY, 
Improves the stability single dial tions passed over typifies Crosley provi- AND BEAUTY 
of the circuit, jn- control. Ci onley sin le and entirely missed by . sion for. best radio IN CABINETS 
creases selectivity and dram con nables ordinary ‘single dial reception at moderate AND 
This TWRF: great radio saves costs by stand- you to find Re stations tuning high cost. This feature is in CONSOLES 


ardi this phase } ht ithout log wered and local sta- i keeping with all that 
pill aoe a pede aon book or “ “toning?” Kons theyare not used. _is most "progressive. 


} ' 
PRESS OF WILLIAM GREEN, NEW YORE 
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MADE BY THE MAK 


HE equipment is as important as 


the set. The distance reach of a 
set depends a great deal on the tube 
in the detector socket. The over-all 
performance of a set depends very 
much on the tubes in every socket. 
The volume and tone quality you will 
get are dependent upon the tube in 
the last audio stage, In every point, 
the tubes are as important as the set. 
And everyone who realizes this in- 
sists on genuine RCA Radiotrons. 


The research laboratories of RCA, 
General Electric and Westinghouse 
have developed Radiotrons to new 
accomplishment, year by year. And 
the manufacturing skill of these same 
companies keeps RCA Radiotrons 
far in the lead in accurate making. 


> ka hd 


Be sure, when you buy a Christmas radio 
set, that you are getting genuine RCA Radio- 
trons with it. You can tell by the RCA mark 
inside the glass at the top. Or take out the 
tube, and look at its base. 


Oxtralextra! 


Gift Ideas 
for Radio fans 


A “spare” Radiotron— genuine 
RCA Radiotron, of course—of 
the type he uses. 


A power Radiotron UX-112, 
UX-171 or UX-210 for bigger 
volume and finer tone. 


A special detector Radiotron 
UX-200-A for storage battery 
sets—for longer distance reach. 


Ask any dealer all about 
these Radiotrons—he'll tell you 
which to get. But be sure itsa 
genuine RCA Radiotron, if it’s 
to be worthy of gift giving. 


RADIO CORPORATION 
OF AMERICA 
New York Chicago 
San Francisco 
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RCA-Radiotron 
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